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A Foundry Sketch—Low-Priced Work. 





According to all the teaching and prac- 
tice of the recognized authorities, elaborate, 
and in most cases costly tool making, must 
generally go before cheap production. Hun- 
dreds and perhaps thousands of dollars are 
put into tools for single operations on seem- 
ingly insignificant pieces; everything is 
caged and finished to perfection, as nearly 
as the skill of man can achieve perfection. 
Every detail is made the subject of exhaust- 
ive consideration by high-priced experts, 
who have learned by long and varied ex- 
perience everything pertaining to manufact- 
uring operations. 

The Chicago Skein and Axle Co., at Grand 
Crossing, a southern suburb of Chicago, 
makes cast-iron ‘‘ thimble skeins” for wagon 
axles, which are shown in Fig. 1, from iron 
costing from .75 to.8 cents in the ladle; 
poured in four and five-part flasks, and ma- 
chine these castings, making really excellent 
fits of the nuts and threads, with the nuts 
faced, and sell this principal branch of their 
output for 1.45 cents per pound. These 
figures leave at the best (taking iron in the 


good ; one large floor, well lighted, with a 
high peaked roof; the flasks are rough 
wooden boxes; the rattle room has a lot of 
cheap old-style tumblers in it; the patterns 
: te simply rough castings, absolutely with- 
out finish ; the cores are all green sand, left 
by the patterns, which would certainly be 
expected to be finished inside so as to readily 
draw off from the long slender cores shown 
standing up in the lower section of the flask 
in front of the workman in Fig. 4; but the 
patterns are not finished inside, nor outside, 
nor anywhere else ; they are simply rough 
castings, made of course in fine sand ; the 
cores have a good taper, and if the sand 
hangs to the pattern in drawing, the molder 
applies a foundry file where it will do the 
most good—no sending the patterns to the 
metal pattern room for correction ; there is 
no metal pattern room ; everything in the 
foundry is of the lowest first cost possible. 
The molders themselves are a clean, bright, 
active lot of young fellows mostly, who 
attend strictly to business, and earn—when 
they do not lose too many castings—$2.25 to 
$2.50 per day—piecework, of course. They 
earn their money without a doubt. 











Fig. 1. 


ladle at .75 cents) .7 cents per pound to pay 
for elaborate molding in four and five-part 
flasks, machining, shipping and office out- 
lay, and the general expense account. The 
manager said there was not much money in 
it. 

The work turned out by the Chicago 


Skeinand Axle Company is good. The irons 


used are high-class and high price of course, 
to make the stock cost 75 to 80 cents per 100 
pounds in the ladle. The ‘‘ Flint,” ‘‘La 
Belle” and ‘‘ Brown,” as their leading styles 
of skeins are named, are very largely used, 
and havea high reputation in the market. 
The price is extremely low. The establish- 
ment has been in operation for many years. 
It follows, if the generally accepted ideas are 
correct, that the company should, or rather 
must, have a superlative establishment to 
make and sell their product and continue to 
exist. Their place would be supposed to 
certainly be “‘ fixed up” to the highest mark 
of mechanical perfection. 

Such is not the case. There are no brass- 
lined and- béund mahogany patterns, no 
molding machines, no overhead ladle tracks, 
no metal flask parts fitted to interchange 
with perfect accuracy, in their foundry ; 
there are no beautifully finished automatic 
tools in their machine shop. The foundry is 





Fig. 2. 


wheel and which is a fair, free, rough fit on 
the principal tapering surface of the skein. 
In Fig. 1, A shows a skein with its nut, and 
without its sleeve, or ‘‘ box” as it is often 
called. Band C, Fig. 1, have the ‘‘ boxes” 
in place, all complete, with the nuts on the 
‘*skeins.” The term ‘‘skein’”’ is doubtless 
a survival of the old blacksmithmg days, 
when the wooden axle was carried on 
through the wheel hub, and reinforced on 
the top and bottom by an inlay of wrought- 


iron, bent in ‘‘skein” shape from a single . 


bar, and threaded onthe round end drawn 
out of the welded bend. 

There is no finishing on the ‘‘ box,” and 
owing to its easy shape it can be readily 
molded in a two-part flask, or three-part 
flask, and have its own core of green sand. 
This is simply a fair ordinary job of gray 
iron founding, and there may be a good 
many gray iron shops which would be glad 
to make this piece alone for 2 cents per 
pound. A few would perhaps undertake 
it for 1} cents. 

The Gates Iron Works make some rough 
castings as low as 1} cents per pound, but 
they are heavy pieces and poured of any- 
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Low-Cost FounpRY WoRK. 


The machine shop is a revelation indeed 
to eyes accustomed to what are supposed to 
be the best equipped work shops. The 
floor is composed, according to recollection, 
of parting sand; the atmosphere of the 
same, in a slightly less solid condition. The 
tools are of the rudest possible construction. 
There is no tool room ; the small tools hang 
on boards at the back of the machines, or on 
spikes driven into the wooden frames of the 
machines themselves, and everything in the 
place is coated thick with parting sand—the 
dry, sharp sand that lies next to the skin of 
a gray iron casting in the flask, and has cut- 
ting properties about equal toemery. The 
light in the machine shop is good for a few 
feet next to an open door; nowhere else is 
there any light worth mentioning, as the 
windows are coated thick with foundry 
dust. In short, this machine shop is the last 
place in the world from which to expect 
good and cheap machine work, yet it does 
turn out a large amount of work which is 
not only extremely cheap but thoroughly 
good. A thimble skein consists of three 
vieces—a hollow, conical body with projection 
threaded up toa shoulder on its small solid 
outer end, a faced cast-iron nut to fit this 
finished thread, and a tapering cast-iron 
sleeve, to be fastened into the hub of the 
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thing that willrun. In speaking of this job 
the Gates manager said the Gates shops 
would not care to supply gray iron work of 
any description whatever for less than a 
cent and a half. Mr. Craver, of Craver & 
Steel, who have a very excellently equipped 
foundry at Harvey, Ill., a few miles south 
of Grand Crossing, said his house would 
not make gray iron in any form for 1.45 
cents, nor, he added, would he care to buy 
at that price ; thus indicating 1.45 as about 
his idea of the long cost of simple gray iron 
castings. 1.75 is a not unusual price for 
heavy machine castings, involving consider- 
able core work, and 2 cents and 2} cents is 
very often paid for plain gray iron cast- 
ings of rather small weights ; 2} cents being 
considered a very close price. There is a 
great gulf fixed between 2} cents per pound 
selling price for small gray iron work in 
plain forms, and 1.45 cents per pound for 
five-part flask work, machined. 

It must not be assumed, however, from 
all this that the Chicago Skein and Axle 
Co. is losing money on its output ; it must 
rather be assumed that work at that foundry 
is made at a lower price per pound than is 
common on gray iron floors. Hence all 
details of their practice are of decided in- 
terest. The reproductions of the foundry 


photographs tell the experienced foundry- 
man more than any written description 
would tell. The floor is good and light ; 
the flasks and patterns are of the cheapest 
kind ; they are also of the lowest possible 
first cost, which is not thought in New 
England to be a mark of real cheapness in 
foundry equipment. The foundry equip- 
ment in manufacturing shops is often made 
as elaborate and costly as the machine shop 
special touls and fixtures are made ; nothing 
is spared that thought can devise or money 
supply, because it is believed that all invest- 
ments in tools tend to cheap production, 
and that the labor pay roll is the one cost 
factor to be attacked from every possible 
direction ; practice on the lines of this 
theory has held trade in all lines for many 
years ; on the other hand, the Chicago Skein 
and Axle Co. formulate an entirely opposite 
theorem, and say in words and in their prac- 
tice, that the very cheapest production 
possible must include cheap, that is, small 
cost, plant, as well as small labor cost. 

The three foundry interiors, Figs. 2, 3 and 
4, tell clearly all the experienced ‘foundry- 
man wants to know about the molding of 


Fig. 4. 


this cheap and good work. It may be of 
interest to note the exact details of the core 
support and final precise core placing which 
is followed in making this work. 

The four tubes shown sticking up out of 
the sand in the flask in Fig. 8 are iron pipes, 
having rods driven into them which are 
long enough to reach the whole length of 
the core, and the tubes stand out a little 
below the bottom face of the sand on the 
bottom part of the four or five-part flasks ; 
four-part in the views shown. The section 
of flask being rammed up in Fig. 8 is the 
second section from the bottom in the final 
close-up, as will be seen in the flasks closed 
at the left handin Fig. 2; these wrought- 
iron tubes serve as handles by which the 
cores are finally adjusted after the flask is 
all closed up, so that the green sand cores 
stand exactly central; the bottom part of 
the flask stands on blocks which are high 
enough to let the workman pass his hand 
under the flask, and. take hold of the pipes 
and tip the cores after the cope is clesed on, 
so that the round top tit of the core stands 
exactly central in the holes shown in the top 
of the cop2 lifted off in Fig. 4; three of 
these adjusted cores are quite clearly shown, 
also in Fig. 4, in the closed flask at the left- 
hand lower corner. When the core is ad- 
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justed the sand is tucked against the pipe 
on the bottom of the flask with the fingers, 
so as to hold the core exactly in place; the 
core-centering by this simple and seemingly 
inadequate method was perfect as judged 
by the eye, and showed that often surpris- 
ing skill with which molders do their work. 

From Figs. 2, 3 and 4 it is plainly evident 
that the foundry has absolutely no facilities 
or aids to cheap production beyond the 
simplest necessities of very common flasks, 
and very common patterns. 

The equipment of the machine shop, of 
which views are given in Figs. 5, 6, 7, and 





Fig. 5. 


8,is of no higher grade than that of the 
foundry. 

The irons used are ‘‘ Ashland Silvery,” 
mixed with ‘‘Iroquois” and ‘‘ Bay View.” 
These excellent brands of pig can, of course, 
be mixed to make extremely good castings, 
strong, and at the same time soft and free 
working, and it is, perhaps, owing largely 
to this use of high-grade stock that the tools 
here shown are able to do such a large 
amount of finishing. Whatever may be 
thought of the appearance of the tools, their 
output of finished work cannot be passed as 
low ; the tool-making charges are undoubt- 
edly extremely small. 

Fig. 5 is a sufficient view of the four- 
tooth hollow mill which mills and squares 
up the out end of the skein for threading. 
fhe cutters are simply pieces of bar tool 
steel, cut to length, shaped at the cutting 
end on the emery wheel or grindstone, hard- 
ened whole length, dropped into the open 
seats in the cutter head, and confined fore 
and aft by the four large hex-head screws, 
without the formal- 
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cent for each skein end; for labor, including 
tool making, tool grinding and tool setting, 
which is not a large price. 

Fig. 6 shows the skein-end threading 
machine, with alot of skeins milled, ready 
for threading, on the dirty floor in front of 
the machine. The dies are loose pieces, of 
course, and are used in an open and shut 
head ; the machine is all iron frame, and 
though of rather old design and light con- 
struction, is undoubtedly thoroughly adapt- 
ed to its work. The average production of 
heavy and light cuts is 300 sets of skeins, or 
1,200 pieces per day of 10 hours. The dies 


Fig. 6. 
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the open, square socket in the end of the 
driving spindle below, and leaves it to its 
fate. This tool is not wiped up, except 
with a scoop shovel, and the scoop shovel is 
not used so long as there is room for the 
artist to walk around and reach the taps. 
Production—all that is needed ; can tap from 
1,600 to 2,000 or more nuts per day of 10 
hours. The spindle drive is clearly enough 
shown, and is not noiseless. 

After taking these photographs the super- 
intendent piloted the photographer to the 
office, lighted a Wheeling stoga, sat down 
at his desk, and put his feet on the window 


fig. 7. 


SOME SPECIAL TOOLS. 


last a very long time, as cast-iron of the 
good quality used cuts very easily after the 
scale is out of the way. 

Fig. 7 shows the wood-frame nut-facing 
lathe ; this tool is a veritable antique, with 
iron sheers or ‘‘gantry” on top of a wood 
frame, a primitive tail stock, with threaded 
tail spindle, and hand-wheel nut between 
fore and aft shoulders in the middle of the 
foot stock. The saddle is of the simplest 
sort, with one single pinion working in a 
stationary rack, saddle gibbed in front only, 
and an adjustable position lever of ample 
length to squeeze the tool up to its work. 
Spikes driven into the wood frame serve to 
support some of the nut chucks not in use ; 
those not so taken care of can be found in 
the chips and sand below. This rig faces 
400 sets of nuts, or 1,600 pieces per day 
easily, and does good work. The nuts are 
drilled on an upright driller, which was not 
photographed. 

Fig. 8 isa partial view of a long double 
bank of semi-automatic tapping spindles for 


sill, and spoke in words tothis effect: ‘‘ The 
trouble with you New England fellows 
is that you want so much stuff to do 
with that you eat up all there is in the 
job paying your tool makers. Out West 
here we have got no use for that kind of 
superintendents ; we want a man who can 
get out work at low prices, and leave some- 
thing for the proprietor. You may be all 
right on some work, but I do not know 
what it is ; I have been around a good deal, 
and I never saw a job yet where the Western 
man would not beat the Eastern man out 
every time. You know too much about 
tool making, and not enough about making 





ity of even so 











much as a washer 
between the screw 
head and the cutter 
body. They are 
held to their work 

















by radial screws 
tapped into the 
cutter head, all as 
quite clearly shown 





in Fig. 5. These 
inserted tools are 
double-ended. A 
guess founded on 
the four unused 
tapped holes in the 
face of the cutter 
head would say that 
the original design 
embraced a now 
discarded face or 
cap ring to cover 
the front side of the 
cutters. 

This head is 
strongly driven as 
shown, and with 
one operator mills 
200 sets, or 800 
skein ends of the largest size, or 250 sets, 
which is 1,000 skein ends of the smallest 
size made, in one day of 10 hours, including 
tool grinding and setting. The work is 
good, the milling for the shank to be 
threaded is kept very close to size, and the 
shoulder against which the faced nut screws 
up is a true, good job; the actual labor cost 
cannot be given; it is probably about } 
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Goop STEEL CASTINGS. 


tapping the axle nuts ; once started the tap 
runs up clear through the nut, so it can be 
lifted out of the nut and driver; the artist 
(shown in the engraving) in charge of this 
bank of tapping spindles, then, at his con 
venience, picks out the tap, removes the 
tapped nut, lifts up the sliding nut holder, 
puts in another nut, and drops it on the 
point of the tap which he has replaced in 


money ; we do not care a pin for the tools, 
the work is what we are after; we get it, 
and we do it, and we are taking it away 
from the East, and we will keep on taking 
it a-vay until you Eastern tool makers get a 
new crop of ideas.” 

The superintendent smoked, and was 
silent, and no one said anything in reply to 
his remarks. 
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Some Good Steel Castings, 





As an illustration of the great advance 
made by our founders in the art of making 
steel castings, I wish to give the following 
data : 

In order to increase the capacity of the 
Covington and Cincinnati suspension bridge 
built by the late John A. Roebling in i995, 
and’ which was the longest span bridve jp 
the world previous to the construction of 
the East River Bridge, it became necessary 
to add two additional cables larger ‘han 
those heretofore found sufficient. The span 





Fig. 8. 


of this bridge is 1,056 feet center to center of 
towers, and will be the same when enlarged, 
but the width of roadway will be nearly 
doubled. , 
These new cables are held in place by 3,800 
cubic yards of masonry for each, at each end, 
and aré connected toit by a set of anchor 
chains bedded therein. The first set of links 
or eye bars in this chain is vertical and secured 
to a cast-anchor plate on which the masonry 
is built. This set of anchor bars is com- 
posed of 7 bars, each 8x23 in. section and 20 
feet long center to center of eyes; they pass 
through slots shown at a a, in Figs. 1 and 2, 
and are secured to the under side of the 





Fig. 3. 


anchor plate by a 6-inch steel pin neatly fit- 
ting the bored semicircular seat >, Fig. 2. 

The anchor plates are steel castings an- 
nealed, and are practically large 12-armed 
spiders 12 feet by 14 feet across the top, 
which is flat. 

The arms of this spider are of I-shape as 
indicated in the drawings, and the metal 
varies from 1} to 2 inches in thickness, ex- 
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cept at the center, where, between the ver- 
tical bars, it is 2¢inches thick. The castings 
are 32 inches deep and weigh 25,000 pounds 
each when finished. 

The general upper surface of the arms 


from tip to tip, 14 feet long, does not vary 
in the finished pieces more than $ inch from 
a true plane, not having been machined at 
all. ' 
Stecl fownders will understand the diffi- 


culty of making such large and complicated 
pieces, but the Penn Steel Castings and Ma- 
chine Co., of Chester, Pa., who made them 


with eatire success, have had no particular 
difficulty. They left nothing undone, how- 
ever, to insure success. 

To show the superior quality of the metal, 
which was carefully tested, I give the fol- 
lowing results of tests and-also show four 
photo prints, Fig. 3, of the tension and 
bendins test pieces. The test pieces were 
obtained by casting coupons attached to the 
upper or flat surface 14 inches long, 3 inches 
wide, and 1% inches thick, the same as the 


thickness of upper flanges of the twelve 
arms. 

These coupons, six of which were cast at 
different arms on each casting, one nearest 
the gate and the other at the opposite end, 
were cut off; and one tension and one bend- 
ing test piece were cut out of each. 

The tension test pieces were turned to a 
standard shape for 8inches gage length, while 
the bending strips were planed out about 
} inch thick adjoining the tension test piece. 

The bending tests speak for themselves 
and are marvelous. 

The results of tension tests from two sepa- 
rate castings were as follows : 

Elong. Reduc- 


Casting EL. Yid. Tenac- %in_ tion 
No.1. Limit. Point. ity. 8 in. %. 
Teet No.3. ... 82,500 62,050 24.1 51.0 
Test No. 2. 22,460 33,240 63,300 24.3 50.0 

Casting 

No. 3, 
Test No. 1. 23,090 35 540 70,620 18.75 31.0 
Test No. 2. 30,780 34,6830 70,620 2025 27.0 


The chemical composition of the two cast- 
ings is as follows : 

Cc. Si. Mn. 8. P. Cu. 
WE Sivsicsses 17 «6.5448 08303800 
Se ee 18 -286 .53 035 .038 .00 

The beautiful cup fracture of the first 
casting is something quite unusual and is 
precisely that obtained from rolled steel, 
but hardly expected in cast steel. 

The cup was not so perfect in the piece 
from the third casting, but it was decidedly 
marked, and the fracture in both cases was 
almost identical with that found in rolled 
steel. The results, it will be noticed, would 
fill the requirements of nearly all bridge 
specifications for shape and bar steel, and 
had the third casting been slightly better an- 
nealed there can. be little doubt that the 
results would have been almost identical in 
the two cases. 

Not only are these results most wonderful 
and satisfactory, but the castings are entire- 
ly free from blow holes, pitting or honey- 
combing of any kind, and the edges are per- 
fect at every part of the casting. 

Not only is this perfection and freedom 
from pitting obtained in these large cast- 
ings, but careful inspection of all the cast- 
ings made during the last 45 days shows 
them to be almost equally good. 

It seems that the Penn Steel Castings and 
Machine Co. have succeeded in doing what 
has long been attempted, the castings being 
even more uniform and reliable than iron 
ones usually are. 

The remarkable point about steel castings 
is this, that whether cast thin or thick the 
uality of the material is practically identical 
‘hroughout when annealed. The fracture 
when broken after nicking by chisel is very 
tne, bright, close-grained, and resembles 
rolled steel very much. 

New York. Gus. C. HENNING. 

——-—____ 
Sextuple Electric Radial Drilling Ma- 
chine. 





We illustrate herewith a drilling machine 
iately -built by Habersang & Zinzen, of 
Dusseldorf, for an establishment in South 
Germany, It is interesting for its size if 
for nothing else, and for the large area com- 
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manded by it. The frame of the machine is 
composed of two latticed uprights bound by 
a strong girder, and standing 10 meters (82 
feet 9 inches) apart. A cross beam extend- 
ing between the two uprights has a vertical 
travel of 2 meters (6 feet 6$ inches). This 
beam carries on each side of it three arms, 
each 2 meters (6 feet 64 inches) long, similar 
to the arm of a radial drill, and carrying a 
form of the customary radial drilling mech- 
anism. The total area covered by the 
machine is ‘said to be 10 x 4= 40 square 
meters (430 square feet), but this is evidently 
to be discounted somewhat, as there can be 
no drilling under the cross beam, and, as 
the several radial arms are not movable on 
the beam, the area covered by them is that 
of three semicircles on each side, more or 
less overlapping each other, instead of a 
rectangle of the dimensions given. The 
entire machine, however, is mounted upon 
rails, and is movable thereupon by its own 
power, so that the surface covered is de- 
termined only by the length of available 
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aluminum was reduced to a melted mass 
which formed an alloy with the copper, 
which was melted by the heat produced in 
the furnace, and this alloy being rich in 
aluminum, was afterwards remelted and 
enough copper added to make the bronze of 
the desired percentage of aluminum, 5 or 10 
per cent., as the case might be. 

The Cowles Company made between 4,000 
and 5,000 pounds of this bronze in 1885, 
which was sold at 40 centsa pound. Much 
was expected from this bronze, and the list 
of uses proposed for it covered a wide range, 
from ordnance to small fancy articles. Its 
tensile strength was found to vary with the 
varying amounts of aluminum, from 53,000 
to 72,000: pounds per square inch. Besides 
aluminum bronze, the Cowles Company 
also made aluminum brass, that is, copper 
zine alloy containing aluminum. 

This alloy became of considerable metal- 
lurgic value in the next few years because it 
was used as a vehicle for introducing small 
quantities of aluminum into molten iron and 





SEXTUPLE DRILLING MACHINE. 


rail. An eight horse-power electric motor 
is fixed upon the gear box attached to the 
cross beam. From this motor power is 
transmitted by suitable shafts and gearing 
to move the whole apparatus along the rails, 
to raise and lower the cross beam, or to 
operate each individual drill. The ex- 
tremity of the base of each upright is pro- 
vided with a clamp to secure it to the rails, 
so that when in use any pressure applied to 
the drills will not displace the machine. 
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Production of Aluminum. 





The Geological survey will soon issue a 
review of the mineral resources of this coun- 
try, and among other things treated, it will 
show that the production of aluminum has 
grown from 83 pounds in 1885 to 550,000 
pounds in 1894. 

The first step towards the production of 
aluminum for industrial purposes in this 
country, was taken in 1885 by the Cowles 
Electric Smelting and Aluminum Company, 
of Cleveland, Ohio, which began to make 
aluminum bronze in that year. The Cowles 
process attracted much attention, as it was 
the beginning of the dynamo-electro metal- 
lurgy in the United States. This commer- 
cial product was aluminum alloys and not 
metallic aluminum. 

This process consisted in reducing alum- 
ina in the presence of charcoal and granu- 
lated copper by a current from a powerful 
dynamo electric machine. An oblong recep- 
tacle or furnace of fire brick lined with car- 
bon and provided with a suitable cover was 
employed, through the ends of which the 
large electrodes of the dynamo were fitted. 
The mixture of alumina, charcoal and granu- 
lated copper was introduced into this-recep- 
tacle between the electrodes, and the current 
was turned on. Under these conditions the 


steel. This use of aluminum was a recent 
discovery, in 1885. 

A Swedish metallurgist, Mr. Peter Ost- 
berg, announced in a paper read before a 
meeting of the American Institute of Min- 
ing Engineers, that if a very small propor- 
tion of aluminum introduced in the form of 
an alloy is added to melted wrought-iron 
just before casting, the mold retains its 
fluidity so as to be worked without difficulty. 

The demonstration of this fact was speedily 
followed by the formation of a company to 
use the process and ‘‘ Mitis” castings be- 
came known to the trade. In 1886, the 
Cowles Company produced 50,000 pounds of 
aluminum bronze as against 4,000 to 5,000 
pounds the year previous. The tensile 
strength of wrought-iron treated with alu- 
minum wassaid to be increased, so with this 
feature together with the facility of casting, 
it was expected would give to the furnace a 
power to produce iron equal to mild Siemens- 
Martin steel. The addition of one per cent. 
of aluminum to steel was found to effectually 
prevent the formation of blow holes. The 
tensile strength of the steel was considerably 
increased. 

Up to this time aluminum for commercial 
purposes in the United States had not been 
produced, but in 1888 the Hall process of 
obtaining aluminum by e!ectro-metallurgy 
was put into operation by the Pittsburg 
Reduction Company, of Pittsburg, Pa. 

Up to May, 1889, the production of alu- 
minum by this process was 3,500 pounds, 
which sold at $5 per pound for ingots and 
from $7 to $9 in sheets, in 1888, but early in 
1889 the price fell to $2 for ingots and $5 
for 50-pound lots. 

In order to introduce the new method to 
favorable notice in the trade, cooking uten- 
sils, forks, spoons, etc., as well as clocks, 
watches, clock eases and fancy articles 
usually made of German siiver, were made 
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of aluminum, as had been done in Europe. 
The production of aluminum in 1889 was 
19,600 pounds, and in 1890 it was 47,880 
pounds, and the price fell below $2. 

The discovery of large and workable de- 
posits of bauxite in Georgia and Alabama, 
which began to be worked in 1891; showed 
that abundant ‘‘ ore” of aluminum exists in 
this country. In that year the production of 
aluminum was greatly increased, both here 
and in Europe, and amounted in this country 
to 100,000 pounds, including that contained 
in alloys. In 1892, the production of alu- 
minum in this country amounted to 259,885 
pounds, and in 1893 to 538,629 pounds, in 
cluding alloys, the greater part of which 
was metallic aluminum. 

The aluminum industry in the United 
States has become of considerable and grow- 
ing iniportance, and the manifacture’ has 
grown from notKing until the value of-the 
output #mounts to/over $200;000- per - year, 
while the price has fallen to one-tenth what 
it was in 1888. 

This metal has found the position in the 
arts which might have been predicted for it 
from its properties, and the demand is in- 
creasing. 

Its metallurgical use has proved as favor- 
able as it was unexpected, and it is likely 
that the metal will find a wider employment 
in that direction and as a constituent of 
alloys. 

In 1889 metallic aluminum came into use 
in treating molten iron and steel in the same 
way that ferro-magnesia had been employed 
previously, and a large part of the produc- 
tion of the Pittsburg Company was con- 
sumed in this way. It had been found that 
cast-iron and steel were benefited by the 
addition of a small quantity of aluminum, 
and numerous experiments were made to 
explain the action, and ascertain the exact 
character of the improvements in iron which 
were attributed to this treatment. The tests 
made by Mr. W. J. Keep are especially 
worthy of mention. He found that the 
increased solidity of the casting was due to 
the separating of the graphitic carbon which 
filled the space between the particles of iron. 
He explained this fact by supposing that at 
the time of the solidifying, the chemical 
combining, carbon assumed the graphitic 
form in consequence of the aluminum which 
was present, but the precise action of the 
aluminum was not understood. 

Experiments were made in England to 
discover the cause of the changes produced 
in iron and steel by the small quantity of 
aluminum (1 per cent.) added to the mold 
before casting. These experiments were 
described by Mr. R. A. Hadfield in a paper 
read before a meeting of the Iron and Steel 
Association, showing that the prevention of 
blow holes in castings and dispossessions of 
graphitic carbon may be due to the re- 
ducing action of the aluminum, direct ex- 
periments having proved that the mold will 
decompose carbon oxide at a very high 
temperature, taking up its oxygen and set- 
ting its carbon free. This would prevent 
the escape of gas in molten iron or steel, and 
so prevent blow holes. Mr. Hadfield likened 
the action of aluminum to that of silicon at 
a high temperature. 

An aluminum torpedo boat was built in 
1893 by Yarrow & Co., for the French 
Government. She was 60 feet long and 9. 
feet 3inchesin width. Her weight, with 
machinery on board, and boilers full of 
water, was 9} tons, and she made 20.5 knots. 
There were also a 10-ton yacht, and a 33-foot 
sailing boat built in France of aluminum, 
and aluminum boats for the Wellman Arctic 
Expedition were made in Baltimore. This 
metal is destined to play an important part 
in commerce. 

It has been claimed that aluminum would 
be available as a valuable material in the 
construction of naval vessels, This claim 
was urged so strongly and brought so per- 
sistently before the officers of the navy, that 
they decided to make tests of the metal. 
Specimens of aluminum were submitted to 
tests in salt water, and the naval officers who 
have examined these specimens say that the 

metal will not be available for use in the 
construction of naval vessels, because after 
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being in salt water for any length of time 
it crumbles to pieces. It cannot withstand 
the action of salt water, and it is be- 
lieved that only one metal known to science 
will thoroughly do this, and that is copper. 

In a recent interview, Mr. McGuire, the 
New York representative of the Pittsburg 
Reduction Company, stated that the alumi- 
num tested by the naval officers was alloyed 
with zinc, which accounted for its deteriora- 
tion under salt water. He said that if 
alloyed with nickel, salt water seemed to 
have no effect upon it. 

—_-<4e—__—__ 
“The Mechanical and Electrical Regu- 
lation of Steam Engines ”—I.* 





By Joun RicHARpDson, M. Inst. C. E. 





The great speed and delicacy of many of 
the machines used in the textile and similar 
industries, and the requirements of engines 
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improvement upon the Watt governor. A 
heavy central weight A offers a constant re- 
sistance to the lift of the balls, which are 
caused to revolve at a much higher speed 
than would be required without the central 
weight. This governor gives a much wider 
range of travel with a smaller difference of 
speed than the Watt governor. 

A form of governor possessing some fur- 
ther advantages, which was designed by the 
author about twenty years ago, is shown in 
Fig. 4. In this governor, the arms, instead 
of being suspended from a single fixed point, 
are suspended from two points and cross 
each other. The effective length of the arm 
being that between the center of the ball 
and the point A, where the arms intersect, 
increases as the balls rise, the increase of 
length being shown by the difference be- 
tween B and @. The balls are kept close 
together at their lowest position, and thus as 
they diverge the effective length of arm in- 
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proportioned that the balls diverge in nearly 
a straight line for a considerable distance. 
The centrifugal force generated by revolu- 
tion at a given speed at a radius of 4 inches 
is manifestly much less than that generated 
at the same speed with a radius of 8 inches, 
and this large difference is counteracted by 
the increasing force of the spring as it is 
compressed. Such a governor may be made 
to give a travel uf the sleeve of, say, 3 inch- 
es, for a change of velocity of only 4 per 
cent., and it has a lifting and forcing power 
of 100 pounds ; that is to say, when revolv- 
ing at a speed corresponding to its lowest 
position, it would require an upward press- 
ure of 100 pounds on the sleeve to raise it to 
its highest position. The force required to 
move it through the same distance when not 
revolving is 200 pounds. A variety of this 
type of governor, introduced by Proell about 
the year 1884, is illustrated in Fig. 6. In it 


a heavy central weight is substituted for the 












































for the generation of electricity, have called 
forth many new methods of governing. A 
good governor should be reliable, simple in 
construction, easy to drive, and instantane- 
ous in its action, both in increasing as well as 
in reducing the supply of steam. It should 
not reduce the power of the engine to which 
it is applied, but should tend to economize 
steam ; and, while allowing for great varia- 
tions in the power of the engine, it should 
maintain a practically uniform speed. 

Mechanical Regulation.—The form of gov- 
ernor in almost universal use until a few 
years ago was that invented by Watt, Fig. 1. 
It was connected generally through several 
levers and rods with the wing throttle valve, 
Fig. 2. This governor can prevent an en- 
gine from racing when the load is removed, 
and may regulate it within certain limits, 
but it cannot secure uniformity of speed 
under greatly varying loads. The speed of 
revolution at which the balls can be main- 
tained when in the position 2 in the figure, 
is widely different from that required when 
they are in the position 1, and no possible in- 
crease of speed could raise them beyond the 
position 8. 

The Porter governor, Fig. 3, isa marked 





* From “ Proceedings of the Institution ot Civil 
eers.”’ Condensed by and for the AMERICAN 
MACHINIST. 





creases more rapidly than 
the rise of the balls. It 
is quite easy to proportion 
governors of this class so 
that the sleeve will have 
a large range of motion 
with very small difference 
in speed. This advantage is 
obtained only at a sacrifice of power, and 
when rendered isochronous such a governor 
is practically useless for controlling any valve 
or gear which requires much power to move 
it, as, at a fixed speed, the weighted ball 
will stand indifferently at any point between 
its lowest and highest positions. To be of 
the greatest use a governor must have great 
lifting power, forcing power and stability at 
every point of its range, and a large motion 
of the sleeve in proportion to the difference 
in speed of revolution. The ordinary pendu- 
lum governor is stable, but unless it is of 
great size in relation to the engine, it has but 
little lifting and forcing power, and the best 
governor cannot, when the greatest fluctua- 
tions in the load of the engine occur, prevent 
the velocity from varying by at least 10 per 
cent., but much better results may be ob- 
tained by the combination of such a governor 
with a spring. 

In such a combination an entirely new set 
of conditions is presented. Gravity may 
now be practically disregarded, for a much 
stronger force is substituted for it. Such a 
governor can therefore act equally well in 
any position. One of the earliest examples 
of this kind of governor is that designed by 
the author ia 1869, shown in Fig. 5. In ad- 
dition to the spring another feature is intro- 
duced, viz., the lengths of the arms are so 
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to pass sufficient steam to drive an unloadeg 
engine being almost incredible. The eqyj. 
librium double-beat valve, Fig. 10, has been 
found by the author to give the best results 
of any kind of throttle valve. The arr inge. 
ment shown in the figure is that of a valye 
not quite in equilibrium when closed—the 
area of the upper part being so much greater 
than that of the lower, which is equal to the 
area of the stalk, that the valve kas a cop. 
stant small upward pressure, whether on or 
off its seat, which makes it move realy to 
respond quickly to minute changes of the 
governer, there being no slack or backlash. 
Combined with a well-proportioned Ligh. 
speed spring governor, it will, with changes 
of load not exceeding 75 per cent. from the 
maximum, maintain a speed within 5 per 
cent. of the normal; but the difference 
between maximum load and no load js 
nearly 10 per cent. with a steam pressure of 
100 pounds per square inch, the difference 
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spring, though the action of the arms is sim- 
ilar. Instead of the increased force of a 
spring a weight is lifted at an accelerated 
speed as the balls diverge. This governor is 
extremely sensitive, but has practically no 
lifting or forcing power, and needs a dash 
pot to give it stability. Something in the 
nature of a dash pot is introduced in the gov- 
ernor and is shown in the section, Fig. 7, 
but as this contains air only it is almost in- 
effective. A perfect governor should not 
need a dash pot, but if one be used it should 
contain some incompressible substance which 
can escape only through a small aperture 
from one side of a piston to the other, as 
shown in Fig. 8. 

Until comparatively recently governors 
for controlling the speed were almost uni- 
versally applied to engines by means of the 
wing throttle valve, Fig. 2. This valve, 
though simple in construction and easy to 
move, is difficult to fit so as to remain steam- 
tight. One of the first requisites of a regu- 
lating valve is that it shall be able to 
entirely stop the admission of steam, and 
this becomes more important as the steam 
pressure becomes higher. The valve shown 
in Fig. 9 is a considerable improvement 
upon the butterfly valve. It is easier to 
make and easier to work ; and for regulating 
variations in load with a good governor it 
acts well. It is, however, more difficult to 
obtain a perfect fit with it than with a piston 
valve, so that the valve will move without 
friction, but still be sufficiently tight to 
shut off all steam. Careful experiments 
made with free-running engines show at 
least 15 per cent. of variation between all 
load on and all off, the small space required 


‘ being much less with a lower pressure of 
steam. Another form of valve which is 
largely used in England and America is 
shown in Fig. 11. It works nearly in 
equilibrium, the stalks being small, and the 
two disks being of the same diameter. 
Combined with its own governor, it will 
maintain a- nearly constant speed with 
moderate changes of load, but it fails to cut 
off the whole of the steam, and thus with 
light loads, or no load, the variation of speed 
is very considerable. Careful experiments 
upon it showed a variation of speed of 14 
per cent., and it was found impossible to 
reduce the difference below this amount, 
when the comparison was made between 
the greatest load the engine could carry at a 
definite speed, and no load. All throitle 
valves, though simple and easy to man: e, 
have necessarily the objection that they 
regulate the speed by altering the pressure 
of steam in the steam chest and cylinder ; 2nd 
thus cannot fulfill two of the essential con- 
ditions of a good governor, namely, tha‘ it 
should not diminish the power of an engie, 
and that it should increase rather than 
diminish the economy of steam. For many 
purposes, however, where great delicacy 
of governing is not needed, such a valve 
as that shown in Fig. 10 is all that is re- 
quired. 

The next important type of governor is 
one which controls a slide valve, and which 
regulates the speed either by regulating tlie 
travel and angle of the main valve, or by 
limiting the admission of steam through 
controlling the angular advance and travel 
of a cut-off slide working on the back of the 
main valve. Governors of the former type 
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nerally revolve with the crank shaft, and 
are known as shaft governors—one of the 
first of these to be used being that made by 
the author in 1869, shown in Fig. 12. In 
this case a governor of the spring type, 


ve 
ge 


Fiz. 5, is used in connection with an adjust- 
able eccentric. The object to be attained is 
to move the center of the eccentric in a 


straight line at right angles to the crank, 
thus maintaining a constant lead while vary- 


ine the travel, and the point of cut-off. 
This is accomplished by a pair of wedges 
A A moving in the same direction and con- 
nected to the moving slide B. Fig. 18 is a 
copy of the first diagram taken from an 
agricultural 8 horse-power portable engine, 
fitted with this type of governing gear. It 
wil! be observed that, unlike some other 
adiusiable eecentrics in which the eccentric 
floats on the arm of the governor, in this 
case the eccentric is driven by the square 


part of the shaft, and, while the wedges 
adjust its position with regard to cut-off, 
yet at the same time they hold it firmly at 
This is an important advantage, 


all points. 

and permits its application to an ordinary 
simple flat slide valve; while governors 
which depend upon the stability of position 


in the balls or weights, need an equilibrium 
slide valve because they are not sufficiently 


stable to work with a flat side. 
A modification of this gear, occupying 
much less space but working on exactly the 


same principle, is shown in Fig. 14. The 
eccentric is guided and driven from the 
slots in the plate A, and is caused to travel 
at right angles to the crank by means of the 
wedges B B, which are again moved by the 
arms of the governor, the centrifugal force 
of the balls being counterbalanced by the 
spiral springs C C. The wedges BB are 
each double, that is to say, a wedge above 
and one below, this being necessary as the 
shaft has to be both pulled and pushed. 
When connected at their ends, the two 
wedges become a plate with an inclined slot 
in it. A much simplified modification of 
this arrangement is illustrated in Fig. 15. 
In this the two flat plates working in planed 
grooves are replaced by a disk Z, partially 
revolving on the boss of the casing. An 
inclined, slot is cut in this disk, and the 
incline is bent toa radius equal toits dis- 
tance from the center. A projection from 
the eccentric slides in this slot, and is moved 
at right angles to the crank as before. This 
partial revolution of the disk is given by the 
weighted arms of the governor, as in the 
case of the straight wedges, but in this case 
through the links D D. The whole of the 
driving is done by the disk, the eccentric is 
held rigidly in position by the slots and 
wedges which are at right angles to each 
other, and there are nevertheless four points 
in each revolution when it is quite free to 
be moved and adjusted by the governor 
arms. With a properly proportioned gov- 
ernor of this type, there is n> difficulty in 
maintaining a practically constant speed 
with ordinary changes of load, and _ be- 
tween maximum load and no load, the 
variation of speed can be reduced to 8 per 
cent. With this method of governing there 
is. of course, no wire drawing of the steam, 
and thus no reduction in the power of the 
engine ; and further, the full boiler pressure 
being always attainable, the steam can be 
cut off early, and the maximum economy 
obtained from it. 

The American pattern of throttle-valve 
£overnor reduces the power at all pressures 
much more than shaft governor, the latter 
allowing the engine to develop on an aver- 
age about one-sixth more power with the 
Same pressure of steam. With the shaft 
~overnor, the variation in speed is between 
~ per cent. and 3} per cent., and with the 
‘hrottle valve 10 per cent. and 15 per cent. 
With the more delicate governor, the fluctu- 
«tion, though less in quantity, is naturally 
zreater When measured by time, in one case 
ainounting to 75 seconds. In this case, how- 
ever, the extreme variation for the first 
second was only 8.7 per cent. and gradually 
‘ell to zero. With the less sensitive gov- 
*rbor rest was arrived at in 25 seconds, but 
the variation was more than twice as great, 
viz., 16.8 per cent. Another important 
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difference is remarkable, viz., that with the 
shaft governor the variation is nearly all up- 
ward ; thus, if the normal speed is 352 revo- 
lutions per minute, when the load is suddenly 
applied the decrease of speed is only two 
revolutions per minute, and the variation 
causes an instantaneous upward rise gradu- 
ally coming to rest with decreasing oscilla- 
tions. On the other hand, with the throttle 
valve the sudden change is downwards, 
gradually rising with few oscillations from 
310 to 850. It should be noted that the 
changes in load were made suddenly, all 
being put on and taken off at one time. 
With gradual changes there is practically no 
fluctuation either with the shaft~or throttle- 
valve governor. Table I. shows the slight 
variation in speed of an engine fitted with 
this governor driving an electric light in- 








TABLE 1.—SHOWING UNIFORMITY OF SPEED OF AN 
ENGINE FITTED WITH A SHAFT GOVERNOR, 
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Revolutions | Revolutions Per 

Per Minute. A™peres. Minute. Amperes. 
214 0 208 380 
213 } 50 209 280 
213 } 65 211 180 
210 =| 80 213 80 
209 | 180 214 0 
209 | 280 








stallation, from which it will be seen that 
the total variation in speed is slightly under 
3 per cent. from no load to full load, and 
that with variations of over 50 per cent., or 
from 280 to 380 amperes, the variation in 
speed is only one revolution per minute, or 
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less than } per cent. The power of this 
governor, to prevent any of its parts from 
being moved out of their proper positions, is 
very considerable, the springs requiring a 
force of 1,100 pounds to move them from 
the extreme inward to the extreme outward 
position. 

Link-expansion gear is chiefly identified 
with the name of Allan, and was first intro- 
duced in Europe at the French Exhibition 
of 1864. Allan worked, as is well known, 
with one eccentric ; but the most common 
form of link-expansion gear is that shown in 
Fig. 17, one eccentric being used to drive 
the main valve B, which thus has a constant 
lead, compression and exhaust ; another ec- 
centric set at an angle to it controlling a 
separate cut-off A, fitted on the back of the 
main valve. Thestroke of this cut-off valve, 
together with the point of cut-off, is regu- 
lated by the position of the valve rod C, 
with the other end of which the cut-off 
valve is connected. With this type of gear 
arange from nearly three-quarters to zero 
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can be obtained, together with a very good 
distribution of steam, as shown by the dia- 
grams, Figs. 16 and 18, taken from an engine 
fitted with this gear. Its success depends 
very much upon the type of governor used 
in conjunction with it, which must have a 
wide margin of stability. 

With the governor shown in Fig. 17 there 
is no need of a dash pot, the change of posi- 
tion occurring instantaneously and the accel- 
eration of speed being a matter of one or two 
seconds only. The stability of the governor 
is very great, and although the arms, balls, 
and spindle together weigh only 58 pounds, 
yet it would require a force of over 400 
pounds to move it to its highest position 
when at rest. When it is running at a speed 
corresponding to its lowest position, a force 
of 216 pounds would be required. With an 
acceleration of only 4 per cent. it overcomes 
a further pressure of 200 pounds. The balls 
move outward in a practically straight line 
in the same way as the balls of the governor 
shown in Fig. 5. 

The higher pressures necessitate the use 
of valves which will work in equilibrium or 
nearly so. These are mainly of three kinds 
—piston valves, rotating or circular valves, 
like the Corliss, or double-beat valves, like 
that in Figs. 19 and 20. Slide valves absorb 
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the rod rises, this toe is thrown back, but as 
soon as it gets above the levers it is allowed 
to fall to its origirial position. On the down- 
ward stroke of the eccentric the toe of the 
tripper depresses the lever, raising the valve, 
until, being pushed out by radius rods, it 
releases the lever, and the valve instantane- 
ously falls upon its seat. It will be seen 
that the more the toe of the tripper over- 
laps the end of the lever H, the longer it 
will remain in contact with it on the down- 
ward stroke, and thus the valve will remain 
so much longer open while the lead remains 
constant. The amount of the overlap is 
regulated by the governor in a very simple 
manner. The fulcrum of the lever H is 
movable, and can be moved from right to 
left in a straight line in the slot M@. The 
spindle O has two levers upon it, connected 
by short links P P to a rod Q passing 
through both fulcrums. The entire move- 
ment required is a horizontal motion of this 
fulcrum, and even in large engines of, say, 
500 horse-power, it is only about } inch, 
and can be moved with the smallest effort. 
There is, therefore, absolutely no stress upon 
the governor, and not the slightest tendency 
for it to work or jump due to the working 
of the valve gear. So far from this being 
the case, when the valve is lifted, the ful- 
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BorinGc A Motor FRAME. 


a great part of the power of an engine 
working with high-pressure steam. The 
author has made a series of experiments 
showing the amount of this friction, but 
would now only state that his experiments 
show it to absorb often more than 10 per 
cent. of the whole power exerted by an 
engine ; while the power required to work 
the equilibrium valves shown in Fig. 19 is 
quite insignificant, and is almost inde- 
pendent of the pressure of steam used. 
This type of valve is much used in connec- 
tion with a variety of valve gears. That 
shown in Figs. 19 and 20 is believed by the 
author to combine many advantages not 
secured by the others. It consists, Fig. 20, 
of a double-beat valve A, guided by a cen- 
tral stem. The valve is lifted by the steel 
stem B, at the upper end of which is a 
grooved piston D, working practically air- 
tight on the cylinder D', a light spring 
pressing it down. A small hole at the 
bottom of the cylinder is in communication 
with the upper part of a valve box C, in 
which works a small ball valve. The valve 
is shown in section at D, and to a larger 
scale at @!. The object of this piston and 
cylinder is to control the valve as it de- 
scends upon its seat, and thus to prevent a 
disagreeable noise and unnecessary wear, 
As the spindle with its piston and valve 
rises, air is drawn in through the valve Z, 
when it is suddenly relieved and falls, the 
contained air moves slowly through a fine 
hole in top of the valve casing, and the 
valve A is relieved of inconvenient shock. 
The peculiarity of this gear lies in the 
method by which the point of cut-off is con- 
trolled by the governor. The valve spindle 
B is lifted by the lever H when the outer 
end of the lever is depressed. This de- 
pression is caused by the eccentric K, which 
revolves in equal times with the engine 
shaft. The upper end of the eccentric rod 


_is attached to a pair of rocking levers J, and 


also carries a tripper with a steel toe Z. As 


crum is pushed down and so held rigidly in 
position, the movement of the fulcrum hav- 
ing to take place during the interval when 
the valve is not being lifted. The range of 
expansion which can be obtained by this 
means is very large, extending from zero to 
seven-eighths, and is shown in the diagrams, 
Figs. 21 and 2ia, taken from an engine fitted 
with this gear. An important advantage 
possessed by this valve gear results from the 
fact that it allows of the engine being 
stopped immediately by merely raising the 
governor lever, and if a cord from the end 
of the lever is carried into every room ina 
factory or a mill, in the event of accident 
the engine can then be stopped by merely 
pulling the cord even from a great distance. 

ie J , 

Boring a Motor Frame. 








In recent years the price of electrical ma- 
chinery has been greatly reduced ; an im- 
portant factor of success to the manufact- 
urer is to reduce the cost of production. 
The following isa description of a boring 
bar, designed for boring the pole pieces of 
an iron-clad street-car motor frame. It 
proved to be cheap of construction and ma- 
nipulation and quite efficient. The frame J 
was much like a cocoanut, cast in two 
halves, with bearings for a shaft to run 
through its greatest diameter, and large 
spots to be finished inside at 7. The princi- 
pal tooling was the boring of seats for heavy 
bronze boxes and the pole pieces, after 
fitting and bolting the two halves together. 
The box seats were first bored to gage in a 
horizontal boring machine at one setting. 

Temporary boxes C were fitted into these 
seats, with an internal diameter to fit the 
boring bar; these boxes were put on in 
halves, and one situated between fixed 
shoulders received all the thrust. The bar 
proper, A, was a hollow cylindrical steel 
casting. The ends were reduced in diameter 
for journals. A cored slot ran nearly the 
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entire distance between the journals. Out- 
side the journal, on one end, was pinned a 
driver B—simply a hub with two arms—to 
be driven by two bolts fastened to a face 
plate. Outside the other journal was cast a 
short arm, which carried a gear M by a stud. 
On the side of the gear was attached a star 
N, the points of which were offset from the 
side of the gear. The points of the star hit 
against a stationary stop when the har was 
in operation. In mesh with this gear was a 
gear L keyed to the feed screw J, which ran 
concentric through the bar. The gear end 
of the screw was squared to receive a crank 
handle to turn the screw back. The ends of 
the bar were bored to form bearings for the 
feed screw. On the feed screw ran a bronze 
nut K, with an arm or lug on the side pro- 
jecting through the slot in the bar. The 
nut drove the cutter head by contact with 
its hub. A hole in the arm of the nut en- 
gaged loosely a stud in the cutter head hub 
to bring the cutter head back to the begin- 
ning of the feed. The cutter head D was 
shaped like a face place ; the hub fitted the 
outer diameter of the bar, which contained a 
keyway. In this keyway ran a feather 
dovetailed to the hub of the cutter head. In 
the face of the cutter head were cut four or 
five radial grooves to fit square tool steel. 
The cutters H were firmly held by straps 
and screws in the manner of planer tools. 
The bar was operated by simply dropping it 
into its place between the upper and lower 
halves of the frame casting, then bolting the 
halves together and strapping the whole on 
the carriage of a lathe. After properly set- 


. ting the cutters there was no aligning or ad- 


justing to do. It seems evident any other 
casting with desired boring between two 
bearings may be so finished. 

New York. J. LANDSING, 
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LETTERS FROM PRACTICAL MEN. 





Design of a Cam, 
Editor American Machinist : 

Reading Mr. Redfield’s article on ‘‘ Cam 
Motion and Design,” in your issue of July 
18th, brought recollection of a cam motion 
designed by myself a year or so ago, and 
which has properties peculiar enough to in- 
terest your readers possibly. 

The object was to design a mechanism 
that would transform a uniform rotary mo- 
tion into an intermittent motion. Evidently 
the cam shown in Fig. 2 of Mr. Redfield’s 
article would do this, for it is bounded over 
two portions of its periphery by circular 
arcs, concentric with the axis of rotation ; 
but the rest of the construction would not 
answer, for a positive motion of the yoke 
being essential, this latter must encircle the 
cam as shown in Fig. 1, thus insuring that 
at all times the yoke has only the motion im- 
parted by the cam to it. 

This construction necessitates two things : 
that the two circular arcs be symmetrically 
placed with respect to the axis, and that 
they subtend equal arcs at the center, and 
that the distance between any two parallel 
tangents be constant, for otherwise the yoke 
would either bind or run loose at times. The 
velocity diagram is not of paramount im- 
portance in this case, providing the changes 
from rest to motion and vice versa be grad- 
ual, and no particular velocity ratio was 
aimed at in the following construction : 

On any line M N some point o is assumed 
as origin, and through it two lines A D and 
B Care drawn, making equal angles with 
M N of such magnitude that the ratio of the 


-angles B o A and Ao (@ is equal to the 


required ratio of time of rest to time of mo- 
tion. 
The ares 0 D and A Bare described about 


‘o as center, and with radii R and 7, so 


chosen that 

R+ r= width of slot in yoke = d, Fig. 
1, and that 

R—  r = the throw of the cam. 


Two lines, p ¢ and g ¢, equal torand R 
respectively, being drawn perpendicular to 
the extremities of a line p g, Fig. 3, twoarcs 
¢ fandt f are drawn with equal radii k 
and ¢ 1, and centers on p 8 and @g ¢ respect- 
ively ; these arcs are drawn tangent at /, 
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and the requisite construction may readily 
be seen from Fig. 3. 

The angles A o 0 and B o Dof Fig, 2 
are divided into any number of equal parts, 
and the base p g of Fig. 3 is divided into the 
same number of equal parts, and at the 
points of division, 1, 2, 8, etc., perpendicu- 
lars erected cutting the curve s ftin the 
corresponding points 1, 2, 3..... 

Now on the radius o J of Fig. 20 J is 
laid off equal to 1 1 of Fig. 3; o 77 equal to 
22; 0 Ill to8 8, etc., andat J a perpendicu- 
lar erected to oJ; at JZ a perpendicular to 
o II, ete. These perpendiculars are tan- 
gents to the required curve, which can now 
readily be filled in. A simple inspection of 
the figures will show that the distance be- 


tween any two tangents is the constant. 


quantity, R+ 7. In the construction p q 
is given as of any length, but as p q varies, 
the shapes of the resultant curve and of the 
velocity diagram vary slightly, changing its 
length being in fact equivalent to using arcs 
of equal ellipses of suitable diameter and ec- 
centricity instead of arcs of circles for the 
limiting curves of Fig. 3. 








the time was that we had puta relief valve 
on each head in anticipation of such an 
occurrence.” 

My opinion of relief valves, per se, is that 
they are all right, but as applied to an 
engine with cylinder head bolts of the 
quality such as Mr. Richardson has, they 
are certainly useless, and I should advise 
him to remove them. 

It is the duty of every correspondent to 
bear in mind that a letter published in your 
most excellent journal goes to the four 
quarters of the globe, and is read by the 
initiated and the uninitiated alike, and such 
unqualified statements as he makes pro- 
duce bad impressions oftentimes, and tend 
to lead the inexperienced astray. 

I speak feelingly about relief valves and 
foaming boilers, for I remember a sample I 
had some years ago in Ohio, at a large new 
flouring mill, where I had just erected the 
second high-speed automatic cut-off engine 
ever built west of the Allegheny Mountains* 
and it was being watched with a great deal 
of interest in that part of the country, 
especially by the millers. 
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Naturally the first thought was the throt. 
tle, but no, orders must be obeyed, and that 
d—— ucid gong had to be rung, and rung 
it was, but at the expense, somewhat, of a 
sprung eccentric rod and connecting rodg 
keys, etc. 

Now to think that after these years I learp 
that the only thing lacking to have avoided 
this expense and annoyance was the proper 
kind of cylinder head bolts to stretch and 
relieve the cylinder ; for relief valves were 
not thought necessary for such an engine at 
that time. 

I will add that when I was ready to start 
up again it was found necessary to put a 
new chain or rope on that gong for, unlike 
Mr. Richardson’s bolts, it did not stretch 
enough when pulled with a foaming boiler 
energy, but had broken. 

Mr. Richardson’s sober question is, should 
a relief valve be placed at the bottom of the 
head or in the center, to be the most sery- 
iceable? In my opinion, it is grasping the 
wrong end of the whip by remedying a 
priming evil through the medium of a special 
fixture or valve. It shows that the plant is 

abnormal in some 
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feature, otherwise 
the exhaust valves 
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~ and drip cocks 
» should take care of 

occasional priming. 
“e. — == The abnormal , 
a feature in my Ohio 























This cam has peculiar properties if con- 
structed with the angles Bo A and Ao C0 
equal to each other and to 90 degrees, so that 
the times of rest and of motion of the yoke are 
equal, for if such acam be placed in the 
square opening of a yoke so adjusted as to 
permit its translation in any direction but 
not its rotation, the sides of the opening 
being each equal to R +7, a continuous ro- 
tation of the cam will be transformed into 
a ‘‘ disjointed,” continuous motion of the 
yoke and of every point in it along the sides 
of a square. 

Fig. 4 is an outline drawing of a working 
model of this train; for the 90-degree motion 
of cam next succeeding the position shown, 
A will remain still, the piece B moving in 
the direction of the arrow. After 90 degrees 
and before 180 degrees of rotation, B will 
have no vertical motion, but A and B to- 
gether will move to the left, similar motions 
in the opposite direction taking place during 
the next two periods of 90 degrees when the 
cycle will be repeated. Thus there is im- 
parted to every point in Ba motion along 
the circumference of a square whose sides 
are equal to the throw of the cam. 

: JOSEPH CorTiErR, M. E. 

Jersey City, N. J. 


Elastic Cylinder Head Bolts. 
Editor American Machinist : 

Anything surprising need not necessarily 
be startling, but anything startling is pretty 
apt to be surprising, consequently in this 
condition I find myself, after reading A. §8. 
Richardson’s startling statement in your 
issue of August 8th, that the cylinder head 
bolts of his 16’x82” engine stretched ‘‘at 
least 4 inch” when the water from his foam- 
ing boiler got backed up in the cylinder, 
and then because of their resiliency they 
brought the cylinder head back toa tight 
joint again. 

As if he was fearful that he had said 
something altogether wild, Mr. Richardson 
ends his letter by remarking, ‘‘1 will add 
that the only thing that saved the head at 








case was the crowd- 
ing of a new bat- 
tery of tubular 
boilers which had 
A of necessity to be 
set on a higher level 
than the engine. 
Now if relief 











valves must be 
4 used as a last resort 
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Fig. 3 





The head miller had instructed me not to 
shut the engine down, under any circum- 
stances, without first giving him warning, 
and for that purpose a large gong was 
placed in the mill with a chain connecting 
with the engine room. 

I had been fearful of priming of the new 
boilers for several reasons, and was in that 
unenviable state of mind that others have 
been in before when one realizes he is about 
through with his job, yet still is not quite 
‘out of the woods” with an acceptance 
signed and tucked in his pocket, yet the 
wheels must be kept turning ten hours a 
day, hot journals or foaming boilers to the 
contrary notwithstanding, when, to my dis- 
gust, the water started without warning. It 
would have startled a deaf man, and his im- 
pression would have been that bolts, nuts 
and about every rivet in the boiler were 
loose and coming over with the water. 





* The first one ever built West was erected by 
Mr. Woolson, in Chicago, a few months before this. 
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whether they be 
put in the center of 
the head or some- 
where else. 


Orosco C. 
WOoOoLson. 


Lathe Speed Reg- 
ulator, 
Editor American 

Machinist : 

During a recent 
visit to the Brown 
& Sharpe shops I 
was much pleased 
with the operation 
of a device by 
which the speed of 
a lathe was kept 
uniform, no matter 
what the diameter 
of the piece being 
turned. As it is, 
on ordinary lathes, 
when the tool is 
working far from 
the center (say, on 
a cylinder head or 
other disk-shaped piece), the cutting speed 
is greater than when it is working close to 
the center ; and it is evident that, especially 
on large pieces, if the lathe is geared so as 
to give the proper cutting speed, when the 
tool is at or near the center, the speed will 
be too great when the tool is working further 
out, and may be ruinous when at the edye 
of a piece. 

On a piece 18 inches in diameter, if the 
speed is right when working 1 inch from the 
center, the average speed will be five times 
too great, and the maximum speed nine times 
too great, which would be ruinous to the 
tool. 

If we get at it the other way, and to pre- 
vent injury to the tool, and improper work, 
make the cutting speed right for the periph- 
ery of the 18-inch disk, the average speed, 
which will represent an approximation to 
the capacity of the lathe, will be only one- 
fifth as large as it should be, and the speed 
at 1 inch from the center will be one-ninth 
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of what it should be. That sort of thing 
may be very satisfactory from the stand- 
point of preserving the tool points, but it 
does not help along the capacity of the shop 
to get work done, nor aid in satisfying 
customers who want their work (as most of 
them do) in a hurry. 

If. however, we have a belt-shifting de- 
vice consisting of two horizontal belt cones 
placed almost in contact, the head of one 
opposed to the foot of the other, and a space 
het ween them rather less than the thickness 
of an endless rubber belt having a length 
rather more than the greatest circumference 
-+he cone about which it wraps, rotation 
of one cone (by ‘‘cone” I mean straight- 
sided conical frustum, not stepped pulley) 
wil! cause rotation of the other ; and sliding 
the belt along from one point in the length 
of the two cones to another, will vary, and 
even if desired reverse the velocity ratio. 
If the belt be embraced by the prongs of 


{ 
U1 
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three-fourths of an inch or an inch long and 
one-fourth of an inch wide, and these make 
as firm a connecticn as is desired between 
the edge of the drawing or tracing and the 
board. 

I think that it was in 1866 that I first 


_ learned to revile the memory of the inventor 


of the system of ‘‘ double elephant” size of 
“‘egg-shell” paper (usually mounted on 
muslin) glued tight to the board. When a 
drawing was put under way there was al- 
ways a margin of about one and one-half 
inches all around, allowed for the gluing, 
and then about another inch or inch and a half 
inside that there came a marginal line which 
it was the correct thing to make double, 
with corner pieces of greater or less compli- 
cation. The outer inch and a half of width 
we used for trying our drawing pens, etc.; 
this part having the advantage that it was 
exactly the same quality as the surface on 
which we were to work. Thank heaven, 
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CoRE OVEN CARS. 


a shipper which engages in an advancing 
spiral parallel with the cones, rotation of 
the spiral will cause variation of the velocity 
ratio ; and if the spiral be specially designed 
with irregular pitch, any desired rate of 
change of the velocity ratio between the two 
cones may be obtained. If the driven cone 
be belted to the lathe gearing, and the prong 
which engages in the advancing spiral be 
attached to a piece which bears against the 
tool, or the tool post, or the cross slide, the 
motion of the tool outwards from the center 
may be made to cause decrease of the speed 
of the driven cone, so that when the tool is 
working on the large diameter the cutting 
speed may be kept just the same as when 
it is working on the small diameter. The 
illustration shows this most satisfactorily. 
G. 


Core Oven Cars. 
Editor American Machinist : 

There is rather a good thing in core ovens 
in the shops of the Straight Line Engine 
Company, where, indeed, one can get a hat- 
ful of wrinkles in short order. This concern 
has a large core oven with four rails for cars, 
equal distance between centers. There are 
two cars half the length of the oven: They 
can be set side-and-side for large square or 
round cores, or end-to-end, or either of three 
places for round cores. The journals are 
arranged to run without oil. The slots for 
the journals are long enough to permit the 
cars torun twice the depth of the ovens 
before reaching the end. The wheels have 
the flanges outside the rails only, which is 
all right for cranes or cars of this kind where 
they run on straight tracks. The inside 
flanges, when they hit the rail at all, are 
considered to do more harm than good. 


Holding Large Drawings on the Board. 
Editor American Machinist : 

Since going through the Pennsylvania 
railway shops at Altoona, a number of years 
ago, | have given up the old barbarism of 
holding large drawings on the board by glue 
or by drafting tacks, and have used small 
copper tacks (about the ‘‘one-ounce” size) 
as being cheaper and more convenient to in- 
sert and take out, and as offering no ob- 
struction to the passage of the T.square and 
the triangle; besides which, they have not 
the habit as some have, of coming up into 
one’s thumb (whence the name of ‘‘ thumb 
tacks” I suppose) on being pressed into a 
hard board. 

But in the ‘Brown & Sharpe drawing 
rooms, where I knew that they had also 
been using for some time the ordinary cop- 
per tacks, I saw something which they say 
is better yet, and which for many things is 
supplanting the copper tack way. They 


use small slips of gummed paper about. 


those days have passed away, and with them 
the three-fourthsinch German silver ‘‘thumb 
tack.” G. 
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Bicycle Hub, Spoke-Hole Drilling Ma- 
chine. 





We illustrate herewith a machine for 
drilling the holes for spokes in the flanges 
of bicycle hubs. 

The hub to be drilled is held in a revolv- 
ing chuck, which is fitted with an index 
for-14, 16 or 18 holes, and there are re- 
movable jaws which grip the hub by the 
barrel, and may be made to fit hubs of 
‘any model. The chuck is held in a hinged 
frame, and the arrangement is such that the 
work can be very quickly put in or taken 
out. 

There are two sensitive drill spindles, 
which are placed exactly in line with each 
other, and are fed up by the movement of a 
single lever. The drills pass through jig 
bushings which prevent springing and break- 
age of drills; there are depth stops, and 
the spindles automatically return to position 
when the lever is released. 

The machine is built by the Garvin Ma- 
chine Co., Canal and Laight streets, New 
York. 

—_—_ +e ——__— 


Atlanta Exposition Notes. 





That the prominent machinery manufact- 
urers of the country are interested in the 
Cotton States and International Exposition 
is very evident from the extent of the Ma- 
chinery Department as shown not only by 
its size but also by its scope. 

The Machinery Building is one of the 
largest buildings on the grounds, and has a 


very fine location, facing, as it does, the - 


beautiful artificial lake Clara Mere, and 
situated directly opposite this lake from the 
Agricultural Building. Those interested in 
a mechanical class of work will also find 


MACHINIST 


much entertainment and instruction in many 
of the other buildings, such as Electricity, 
Transportation, Forestry and Mines, Manu- 
factures, and the Government Building. 

The Machinery Building is 486 feet long 
by 100 feet wide. The power plant occupies 
the middle of the floor—a space about 280 
feet by about 40 feet. This space is de- 
voted entirely to the steam plant for fur- 
nishing all the electrical and mechanical 
power which will be required upon the 
grounds for all purposes excepting water 
service. 

The boiler house is built as an annex to 
the main Machinery Building which it joins, 
it being 70 feet wide by 220 feet long. The 
boilers are from the Stirling Company, of 
Barberton, Ohio. There are eight of them 
made up into four batteries, three of 500 
horse-power, and one of 750 horse-power, 
commercial rating. 

The boilers will be fed by eight boiler- 
feed pumps, as follows: Four from Henry 
R. Worthington, Brooklyn, N. Y., one 9’'x 
6”x6", Admiralty pattern ; one 9''x5}''x10", 
regular pattern; one 9’x5}''x10", piston 
pattern, and one 9’x5}''x10", pressure pat- 
tern. John H. McGowan Co., of Cincinnati, 
Ohio, one 10'x7"x10", duplex. Laidlaw & 
Dunn Co., of Cincinnati, one 9" x5}‘x10", 
duplex. Deane Steam Pump Works, of 
Holyoke, Mass., one 10’x6'x10", duplex, 
and the A. 8. Cameron Steam Pump Works, 
one of their No. 7 pumps. 

For heaters there are one Excelsior of 500 
horse power capacity, from the Excelsior 





REGULATOR.—SEE PAGE 726. 


Heater Co., of Chicago, Ill.; one of 750 
horse-power from the Harrison Safety Boiler 
Co., of Philadelphia, Pa., and a second, 
of 500 horse-power, furnished by the Adams 
Boiler Co., of Cleveland, Ohio. 

All the above machinery is in the boiler 
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house. That in the Machinery Building 
proper has been divided into three distinct 
groups, which for convenience are desig- 
nated as follows : 94-foot block, which con- 
tains all the engines and dynamos for 
supplying current for incandescent lighting; 
a small part of the output of this group 
will be used for furnishing current for 
power to exhibitors. This block also con- 
tains the engine for driving the line shafting 
of the building. 

The Worthington pump block, as its 
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name indicates, contains the six Worthing- 
ton pumps which are to supply water for 
the electric fountain. These engines, their 
arrangement and connections, will be de- 
scribed fully later, and hence will not be 
referred to again. 

The last is called the 95-foot block, and 
contains all the engines and dynamos for all 
the are lighting of the grounds and build- 
ings ; also the machine for supplying elec- 
tricity to the electric fountain; also the 
machinery which will supply the great bulk 
of electric power for distribution about the 
grounds. 

The machinery for the 94-foot block is as 
follows: A 20x48’ Eclipse Corliss engine 
from the Frick Co., Waynesboro, Pa. This 
engine will drive the line shafting of the 
building ; a 22x48’ Lane & Bodley Corliss 
engine, which will drive a 250 kilowatt 
General Electric alternator; two 14'’x24’'x18" 
Westinghouse engines to run direct, con- 
nected with two alternating generators from 
the same firm; two 5 horse-power direct 
connected exciter engines and dynamos 
from the above firm; one 50 horse-power 
Junior engine with dynamo, also from the 
Westinghouse Companies, these last two 
machines to connect with a belt. There will 
also be in this same block a 14’x24"x16" 
Harrisburg ‘‘ Ideal” from the Harrisburg 
Foundry and Machine Works, which will 
drive direct connected a 160 kilowatt Fort 
Wayne alternator. A 100 horse-power gas 
engine from the J. I. Case Threshing Ma- 
chine Co., of Racine, Wis., will drive a 60 
kilowatt alternating machine from the 
Standard Electric Co. 

In the 95-foot block the engines are as 
follows: A 14x18’ Frick automatic en- 
gine belted to an Edison bi-polar dynamo 
for furnishing current to the electric fount- 
ain; a 14x12” engine from the Ball En- 
gine Co., of Erie, Pa., will drive a 125 arc 
light Brush dynamo; a 15”x16" Straight 
Line engine (Syracuse, New York) will drive 
a Brush machine of the same style as that 
on the Ball; a 125 horse-power engine from 
the American Engine Co., of Bound Brook, 
N. J., will be belted to a 125 light arc ma- 
chine from the Fort Wayne Electric Cor- 
poration, of Fort Wayne, Ind., next a Lane 
& Bodley vertical cross-compound engine 
of 80 horse-power will run direct connected 
to a Card generator. The next engine is a 
Houston, Stanwood & Gamble, 15''x22}’x 
22', which will run a 125 light Excelsior 
arc dynamo. The last engine to be men- 
tioned in this block is a 14”x28'’x24” Buck- 
eye, which will be employed to run a 200 
horse-power electric power generator from 
the Jenney Electric Motor Co., of Indian- 
apolis, Ind. The installation 
work on the power plant is 
progressing favorably, and 
if all who are to furnish 
material will keep their prom- 
ised dates of shipment, there 
can be no doubt that all the 
material not already in place 
will be securely installed by 
the 18th of September, the 
day for the opening. 

Piedmont Park, Atlanta, 
Ga., August 28, 1895. 

—— +e —__——_ 

Jigs and special tools, such 
as cradles, gages, etc., may, 
if large enough and with 
some unpolished surfaces, be 
painted vermilion, as with 
shellac varnish, which is re- 
newed and dried when the 
tool has become dirty. This 
marks them out in distinct 
contrast from various castings 
and other pieces of metal around the shop 
for which they might be mistaken, and 
enables them to be very easily found. 


Especially is this the case where some of 
them consist of castings which are dupli- 
cates, or nearly so, of some of the castings 
which are component 4 of the product 
being manufactured. This happens some- 
times in the case of using a casting as a 
sample or test gage to which to fit other 
parts. 

The experience with this method in the 
Ferracute Machine Co.’s Works. has proved 
its great convenience. 
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Architeet’s Machine Design. 





A casual glance at a new typewriter 
which has recently been brought out, im- 
parted a disagreeable sensation, the cause of 
which there was then no time to analyze, 
but a little later, in looking over a circular, 
we came upon the explanation in the follow- 
ing description of the machine: ‘‘ In gen- 
eral appearance it is absolutely different 
from any other machine now in use, and far 
handsomer. The frame was designed by 
* * * * — architect of the Art Build- 
ing, and Peristyle, of the World’s Columbian 
Exposition.” 

There can be no shadow of doubt but 
what the architect referred to isa master in 
his art, and it must be admitted that his de- 
sign of a typewriter frame is ‘‘ handsome” 
architecturally, but it is a lamentable fact 
that he evidently does not know that it is a 
monstrosity applied to a typewriter. It 
must also be discouraging to competent de- 
signers of machinery to have this additional 
evidence that business men will pass them 
by in their own profession to take up with 
someone who has acquired a national repu- 
tation as the designer of a world’s fair build- 
ing. There is, however, compensation in 
the knowledge that such work cannot en- 
dure. The machine in question will attain 
no great success until this overshadowing 
blemish is removed, and the promotors of 
the enterprise are hastening its end by con- 
centrating attention upon it. If we were to 
offer advice to the manufacturers of this 
machine we would suggest that they first 
call in and destroy every circular put out, 
and then employ some experienced machine 
designer to design a frame that would 
be in harmony with the uses to which it 
is put. 

Architectural ideas, for well understood 
reasons, dominated machine design during 
the early part of the century and some rem- 
nants of them may still be seen in machinery 
produced in remote districts, but greater 
experience and broader knowledge have 
swept these away in the great centers and 
filled their place with designs that are truly 
and distinctively mechanical in their con- 
ception. There is an art in designing build- 
ings and an art in designing machinery, 
each has its proper sphere, yet both rest 
upon the fundamental principle that every 
design, no matter what its character, should 
be in harmony with the material in which it 
is to be “executed and the uses to which it 
is to be put. 

Much of the crudeness apparent in the 
machine designs of the present is doubtless 
due to the fact that the art of designing in 
iron is still in its early and formative stages, 
and there are comparatively few who clearly 
perceive what is appropriate and what is in- 
appropriate. So far there appear to have 
been evolved but two styles, yet unnamed, 
that deserve to be perpetuated. 

The hollow pedestal may be taken as the 
type of one of these and the I-beam of the 
other. A machine having all of its parts in 
one or the other of these will be harmonious 
in its style though it may be illy-propor- 
tioned and lack grace of form ; but any de- 
sign that mixes the two in one machine can 
be but a mongrel, no matter how meritorious 
it may be in other respects. 

It seems a little curious that a highly 
trained and skilled architect should seem 
to think that principles of design which are 
fundamental in architecture can be utterly 
disregarded in machine construction, and 
that a handsome bird-house can be repro- 
duced in iron to form a handsome frame for 
a typewriter. 

There are a number of frightfully ugly 
typewriters on the market, but there are 
also some very neat and handsome ones, and 
in every case the ones that are most pleasing 
in appearance will be found to have frames 
designed in harmony with the material of 
which they are made, and for the evident 
and sole purpose of effectively supporting 
the working parts of. the machine in their 
proper positions. 

A machine frame, made of cast-iron, in a 
form suggesting masonry and carved stone 
work, is a monstrosity and when finished by 
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the Bower-Barff process, or by copper or 
silver plate, it becomes a horrible night- 
mare. 

ee 


The Engineer Makes History. 





The writing of history may not be antici- 
pated. The record of man is always retro- 
spective. With the birth of a child we can- 
not announce that here is one of the great 
minds, one of the leaders of men, one whom 
all ages shall honor. Only after he sleeps in 
the tomb may his life work be summed up. 
So of the age, those who come after it must 
tell the story of it. But if history makes 
record of changes it is surely given us to 
know that the changes are going on, though 
we may not know the tendency and magni- 
tude of them. We may well look around us 
to-day and ask if ever there were agencies 
of change more active and poWerful than 
are now in operation. ; 

Heretofore men have fought men, but to- 
day it is man against nature, and a greater 
victory awaits us. History, it would seem, 
must be made hereafter without the horse. 
Was there ever a greater transformation than 
this ? For locomotion we are fast becom- 
ing absolutely independent of the long- 
trusted steed. Not even in war can he long 
serve Our purpose, as our weapons are to be 
so deadly and our methods so destructive 
that the ‘‘clash of arms” is hereafter pure 
fiction. The steam engine has held mighty 
sway for a century, but who can believe that 
it can survive for a second hundred years? 
Gas and oii engines, crude in design and 
construction, are challenging the best heat 
economy of the most elaborate steam en- 
gines, and they are putting the possibilities 
of power into the hands of the many against 
the few. The small shop or factory may 
have all the advantages of the large estab- 
lishment and the added glory of independ- 
ence. The wonderful gas acetyline is a 
cheap and handy key to a myriad of proc- 
esses and products, and it is yet too early 
to record even the promises that it makes 
to man. The supreme wonder-working 
fluid, electricity, it has only been given to 
the present generation to harness and con- 
trol, and none even yet has measured the full- 
ness of its powers. It carries light and 
power wherever man may want them, and 
gives it out in the minutest subdivision or in 
volumes of any magnitude. The wonderful 
achievements of the age are those of the in- 
vestigator, the inventor and the mechanic, 
or, if the word be better, tte engineer. It 
cannot be otherwise than that the habits of 
all the people and the consequent course of 
events must be greatly changed by the 
agencies now operative and but lately let 
loose. We cannot think the old thoughts or 
live the old life any more. A larger future 
opens for every human being, and the race 
is evermore drawn more closely together. 
Distance is annihilated, each minute is more 
fruitful in accomplishment, and the end is 
farther than ever. 

A Modern Canal for Modern Boats and 
Traffic. 





In our issue of August 8th we noted the 
launching of the first steel canal boat built 
by the Cleveland Steel Canal Boat Company. 
A fleet of these boats, comprising a steam 
propeller and five consorts, left Cleveland 
on August 11th, and. arrived in New York 
August 29th. The cargo consisted of 1,285 
tons of rails for the surface roads of New 
York City and Staten Island. The consorts 
are each 96} feet long, 17 feet 11 inches 
wide, with a molded depth of 10 feet, and 
they carry 230 tons on a draught of 6 feet of 
water. The propeller contains a fore-and- 
aft compound-condensing engine with cylin- 
ders 10 inches and 18 inches diameter by 16 
inches stroke, supplied by a single Scotch 
boiler. The engine is rated at 120 horse- 
power, and is capable of towing the fleet at 
about 6 miles an hour in deep water. Con- 
siderably less speed than this was made on 
the trip as much caution was required in 
traversing the antiquated canal. The prog- 
ress of the boats was marked by great 
enthusiasm along theZentire length of the 
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canal. The people appreciate the impor. 
tance of the event. The boats will traverse 
the lakes as well as the canal in safety, ang 
without breaking bulk can go from Lake 
Superior to New York, carrying their freight 
at one-half the rate of any railroad, and 
with equal surety. All this is possible with 
the present canal, and the date of the cana} 
is 1825. It would seem that nothing more 
could be said as to the rights of the canal, 
and of the people of the nation to the use 
of the canal, than the mere mention of the 
date of its building. The Suez, the Man. 
chester, the Northeast sea canals, all attest 
that the present is not the day of the great 
canals’ desuetude, and the unsalted seas in 
the heart of the Continent, and the people 
that dwell around them, with the products 
of the prairie and the forest, and the wealth 
of the mines, demand an adequate highway, 
We have the most superb waterways in the 
world from the center of our vast Continent 
to the seaboard, so that from Duluth to 
Liverpool or Havre, and through the Medi- 
terranean, a richly freighted ship might go 
without disturbing its cargo, except that 
it cannot cross the State of New York, and 
none is a greater loser by the embargo than 
New York. 


———_- a o——__ - 


British and Continental Iron Works 
Engineering. 





Proprietors of English iron and steel 
works are at present greatly exercised by 
the revelations that are coming to them of 
the superior engineering of German and 
Belgian establishments. A committee of 
the British Iron and Steel Industry has vis- 
ited the chief centers of the iron trade on the 
Continent, investigating the relative com- 
petitive positions, and they report that 
German iron works especially are at present 
far in advance of the English in the manner 
in which they are “‘ engineered,” or equipped 
with machinery, and it is asserted that the 
English proprietors must face a considerable 
outlay for new machinery to be able to hold 
their own in the race. Lower wages, longer 
working hours and cheaper freights, it is 
found, by no means explain the German ad- 
vantage, and what has heretofore been more 
or less mysterious seems now to be much 
clearer. The responsibility for the situation 
does not lie with the inventors and builders 
of machine tools in Great Britain, but with 
the purchasers and users of the tools who 
have been too backward in availing them- 
selves of the advantages offered. We may 
expect to hear of considerable additional 
business developing among the English en- 
gineering works. While these revelations 
and incitements to improvements are in 
progress it would undoubtedly be well if 
American manufacturers had also some 
means of taking their measure. Our constant 
complacent assumptions of superiority of 
methods and advantage of conditions may 
be all right, but they should rest upon a 
firmer basis of actual knowledge. There is 
nothing like having a good foundation, and 
one of the best war maxims is: ‘‘ Never 
despise your enemy.” 


+a>e 





The citizens of New York are to be con- 
gratulated upon the proposed general ex- 
tension of the underground trolley system 
by the Metropolitan Traction Company. 
The system has been a self-evident success 
from the first day that the cars began 
running. They have stood the various 
vicissitudes of the summer weather, includ- 
ing heavy thunder-storms and sudden rains, 
without interruption, and there can be little 
doubt that they will also be able to over- 
come all the difficulties of our winter seasons. 
The system has bad every possible advan- 
tage in the way of exhibition thus far. 
The cars are roomy and handsome, and 
splendidly lighted at night. They run 
through broad avenues, and have very little 
interruption or interference from street 
traffic. The cars are without fenders, and 
as clear as possible of everything under the 
front clear in to the wheel guards. The 
brakes are as prompt and quick as any that 
have yet been seen upon electric cars. 
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Literary Notes. 

The Machinery Molders’ Journal has been 
revived under new management, and the 
frst number of Vol. X. reaches us in en- 
larged form, and containing a number of 


articles of interest to foundrymen especially. 


It is now published by McClung & Co., 
Pittsburg, Pa. 








Tes PONs md) 
je SWERS. 


Questions of general interest relating to subjects dis- 
cussed im - 4 columns will receive attention in this 
department. The writer's name and address should 
uloaus accompany the  queation. Neither correct initials 
nor ication will be published when there is a request to 
: fect. If questions are enclosed with a business 
nication, they should be written on a separate 

We cannot undertake to answer fe in 
issue.’ This department is usually crowded, 
and guestions must wait their turn to be answered, 
\either can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 











th 
con 


sheet. 





(337) R. A. J., Minnesota, writes: I 
would be pleased to know if there are any 
books treating on gasolene motors. A.—We 
do not know of a book which treats on this 
subject exclusively. We cannot give you 
the address asked for. 


(338) B. W., Cleveland, Ohio, asks: What 
process is used in the manufacture of armor 
plate? Is it rolled out or forged? A.— 
30th rolls and steam hammers are used in 
the manufacture of armor plate, depending 
upon the size and shape of the ingot oper- 
ated upon. At the works of the Bethlehem 
Iron Co. they use rolls, the largest steam 
hammer in the world and hydraulic presses. 
2. Please give me the names of colleges 
where marine engineering and naval archi- 
tecture are taught. A.—The only school 
we know of in this country where these 
branches are taught is the Cornell Univer- 
sity, Ithaca, N. Y. 


(339) W. D. M., Garfield, N. J., writes : 
If the time during which the exhaust valve 
remains open be reduced to one-half, what 
yroportional amount of steam will remain in 
the cylinder? I wish to find out if the ex- 
tra amount of steam which does not have 
time to escape on account of the speed of the 
engine being doubled, will be sufficient for a 
cushion at this increased speed. A.—To 
obtain the required amount of cushion or 
compression as you propose to do is a case 
of bad engineering. The area of the steam 
ports should be proportional to the speed of 
the engine as well as proportional to the 
area of the cylinder, and if made too small 
it will interfere-with the admission of the 
steam, and this is what you propose to do. 
In many engines the steam ports are too 
large for the work they have to do, and 
should this be the case in your engine you 
may increase the compression very slightly 
by the increased speed. We cannot give a 
rule for determining the compression under 
the condition you name, the only reliable 
way of determining the compression is by 
attaching an indicator to the cylinder. 


(340) R. F. B., Chicago, writes: Will you 
inform me of the cheapest and best way of 
reducing a malleable metallic alloy to a 
powder of about the consistency of drillings 
from cast-iron? The alloy has somewhat 
the physical properties of zinc. A.—The 
process by which tin is granulated might 
work with your alloy, and we advise you 
to try it. A suitable quantity of tin is thor- 
oughly melted in an iron ladle deep enough 
to give liberty for the subsequent operation. 
When the tin is completely melted the pot 
or ladle isremoved from the fire and allowed 
to cool. As the metal begins to solidify, or 
a little before that, it is stirred briskly and 
constantly with the result that the metal is 
finally left in minute particles. Sometimes 
the partly solidified metal is thrown into a 
strong cloth, quickly wrapped up like a 
pudding in a bag, and pounded all over 
with a stick or mallet. The tin after it is 
thoroughly cooled is sifted through a sieve 
of the desired fineness, and what is too large 
may be remelted and the granulating proc- 
ess repeated. Metals are sometimes granu- 
lated by melting and pouring through a 
broom into water. 


(341) J. 8., Auburn, N. Y., writes: In 
computing the strength of boiler sheets why 
do we use the total steam pressure per 
square inch for the shell, and one-half of 
this pressure for the heads and flat surfaces? 
A.—We do not do anything of the kind, we 
use the full steam pressure per square inch 
in all cases. You have probably got mixed 
up in the fact that in the cylindrical shell 
of a boiler the stress per inch in a longi- 
tudinal direction, that is, parallel to the 
AXIS, is twice as great as the stress per 
inch in the circumferential direction. This 
can be shown as follows: Suppose the 
boiler is 36 inches diameter, subjected to a 
Steam pressure of 100 pounds per square 
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inch. The force tending to part the sheet 
on any longitudinal line 1 inch long is equal 
to one-half. the product obtained ie multi- 
plying the diameter of the shell by the 
steam pressure per square inch, this gives 
us a stress of 

36 x 100 


9 = 1,800 pounds 


‘per inch of length in a longitudinal direction 


of the shell. The area of the head is 1,017.88 
square inches, hence the total pressure on 
the head will be 1,017.88 x 100 = 101,788 
pounds ; this pressure is resisted by the cir- 
cumference of the shell which is equal to 
36 X 8.1416 = 113.09 inches. Here then 
we have 113.09 inches to resist 101,788 
pounds, consequently each inch of the cir- 


101,788 _ 
113.09 


900 pounds, which is just one-half the 
stress per inch on a longitudinal line. This 
shows the reason for making the longitudi- 
nal seams of a boiler stronger than the trans- 
verse seams. 


(842) Q. E., Pittsburg, Pa., writes; A 
load gradually applied is just sufficient to 
rupture a certain beam. What load sud- 
denly applied, but without impact, will 
produce the same result ? If equal to one- 
half the load, please give the reason. A.— 
One-half the load suddenly applied will pro- 
duce the same effect as the whole load 
gradually applied, provided the stress due 
to the load does not exceed the elastic limit. 
A bar suspended from one end and gradu- 
ally loaded at the other end will, within the 
elastic limit, be elongated equal amounts for 
each equal increase of load. For instance, 
if a wrought-iron bar 1 inch square be ex- 
posed to a tensile stress of 1 ton, and the 
elongation is found to be ,4 of an inch, 
then the elongation will be # inch when 
the load is increased to 2 tons, and ,4, inch 
when increased to 3 tons, and so on, pro- 
vided the elastic limit is not exceeded. ‘The 
stress in the bar at any instance is equal to 
the load, and as the load is gradually ap- 
plied the stress increases slowly from zero 
up to the final value of the load ; if we now 
denote the final stress (which is equal to 
the final load) by Q, then, according to the 
above, the mean stress during elongation 
will be 4 Q. A load is said to be suddenly 
applied when its intensity is the same from 
beginning to the end of the elongation. 
But the stress in the bar, in this case also, 
increases from zero to Y, and the mean 
stress, or mean resisting force, is also 4 Y. 
Let y represent the elongation produced by 
the sudden load, and let this load be repre- 
sented by P, then the work performed by 
the load # during elongation will be ? x y, 
and the work performed in the same time 
by the resisting force is } Q@ X y. But these 
two works must be equal ; hence we have 

4Qxy=PxXxy, 

from which we get Q=2 P. From this it 
is seen that a suddenly applied load pro- 
duces double the stress and double the 
elongation caused by the same load when 
gradually applied, provided the limit of 
elasticity is not exceeded. This law is not 
applicable to the ultimate strength of bars. 
Laws for the ultimate strength of materials 
are not well established, and when the 
engineer has to deal with these he makes 
experiments, or refers to records of experi- 
ments. Fortunately, the engineer does not 
need to concern himself much with the 
ultimate strength ; his business is to erect 
safe structures, in which the stress in each 
member is a fraction only of the elastic 
limit. 2. From what hight must a load fall 
to have the same effect as ten times this 
load gradually applied? A.—Let P = load 

radually applied, @ = stress due to this 

oad, y = corresponding elongation, 45 2 
= to the falling load, and A = the hight 
through which the load j, P falls. The 
work done by the internal stresses during 
elongation will be 4 Y X y, and the work 
done by the falling load will be ¥, P (4 + y). 
Hence we have 

$QxXy=%P(ih+y). 
In this equation the numerical values of all 
the symbols excepting that of 4 are known, 
hence substituting these values for the sym- 
bols and transposing, we have 


$QXyX10—y — 4, 
P 

3. A weight W is attached to a flexible cord 
over a frictionless pulley; what force ap- 
plied at the other end of the cord will be 
required to raise this weight 20 feet in one 
second? .A.—We shall here assume that 
the weight W starts from rest, and at the 
end of the second it has been raised 20 feet. 
A weight raised through the given hight 
and time must have a velocity of 40 feet 
per second at the end of the given time, 
hence in this case the acceleration will be 40 
feet per second. The force due to this 
acceleration is found by the following for- 
mula : 


cumference will have to resist 


=m X 4, (1) 


in which f = required force in pounds, m = 
mass which is found by dividing the weight 
in pounds by 382.2, and a = acceleration in 
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feet per second. If the weight W is equal 
to 161 pourds, then the mass will be 161 
+ 32.2 = 5. Now substituting for the 
symbols in formula (1) we have f = 5 
x 40 = 200 pounds for the force to give 
the weight an acceleration of 40 feet per 
second. To this we must add the weight 
of W, which gives us a total force of 200 + 
161 = 861 pounds for raising the weight 
through the given hight in the given time. 
4. If the weight W is counterbalanced by 
another equal weight at the other end of 
the cord, what force will be required to 
raise the weight W under the same condi- 
tions as above? A.—Let the weight W be 
161 pounds as before, then the counterbal- 
ance will also be 161 pounds, and the mass 


be 161 + 161 


82.2 


= 10; substituting for the symbols in for- 
mula (1) their values, we have f = 10 X 40 
= 400 pounds for the required force. 


(848) J. R. G., Richmond, Va., writes : 
Please give mea method for determining 
the common center of gravity of a counter- 
balance consisting of two, three, four, five 
and six segments for locomotive driving 
wheels. A.—lIn all the accompanying fig- 
ures the lines a } are horizontal lines drawn 
through the center of the axle a, about 
which all the segments of the counter- 
balances are symmetrically arranged and 
drawn in their correct positions from the 
center a and the correct allowance made for 
the arms of the wheels between the seg- 
ments ; in short, -all the segments are drawn 
in the same relative positions as they will 
occupy in the wheels. In each figure the 
point O is the center of gravity of the seg- 
ment A. Ineach figure draw an arc from 
the center a through the center of gravity 
C, cutting the center lines of the other seg- 
ments in the points C,, 0,, C,, C, and C, ; 
these points will be center of gravity of the 
segments A, B, D, etc. Fig. 1. Join the 
points Cand QO, by a straight line, cutting 
the line @d in the point G; this point will 
be the common center of gravity of the two 
segments. Since all the segments are as- 
sumed to be equal in weight, it follows that 


set in motion in this case will 
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the common center of gravity must lie mid- 
way between the points @ and (, ona line 
joining these points. Fig. 2. Join the 
points C and C, by astraight line, cutting 
the line a } in the point ¢ ; this point will be 
the center of gravity of the two segments, 
Aand D. The center of we of the seg- 
ment B is at the point C, ; and the weight 
of this segment is one-third of the whole 
weight of the counterbalance, therefore the 
common center of gravity G@ of the three 
segments will be at one-third of the distance 
i U, from ¢on the line ad. Fig. 3. Join 
the points 0 and (, by a straight line, cut- 
ting the linea din the point 7; this point 
will be the center of gravity of the two seg- 
ments Aand #. Join the points 0, and U, 
by a straight line, cutting the line a 4 in the 
point 2; this point will be the center of 
gravity of the two segments Band D. Since 
the sum of weights of the segments A and Z 
is equal tothe sum of the weights of the 
segments B and D, it follows that the com- 
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mon center of gravity @ of all the segments 
must be wane ¢ between the points h and ¢ 
on the line ad. Fig. 4. Join the points 
Cand OC, by a straight line, cutting the line 
ab inthe point? ; this point will be the 
center of gravity of the two segments A and 
F. Join the points 0, and O, by a straight 
line, cutting the line a } in the point A ; this 
point will be the center of gravity of the 
two segments B and ZH. Now, since the 
sum of the weights of the segments A and F 
is equal to the sum of the weights of the 
segments Band Z, the center of gravity of 
all these four segments must be at the point 
?, midway between the points ¢ and / on the 
line a}. Lastly, the center of gravity of the 
segment D is at the point C, ; and » fom the 
weight of this segment is one-fifth of the 
total weight of the whole counterbalance, 
it follows that the common center of 
gravity @ of the five segments musi be at 
one-fifth the distance from / between the 
points CU, and / on the line a b, Fig. 5. Join 
the points C and C, by a straight line, cut- 
ting the line @ 6 in the point 7 ; this point 
will be the center of gravity of the two seg- 
ments Aand H. Join the points (, and G, 
by a straight line, cutting the line a } in the 
point m ; this point will be the centér of 
gravity of the two segments B and #’; and 
since the weight of these two segments is 
equal to the weight of the two segments A 
and H, it follows that the center of gravity 
of the four segments 4, H,, Band P must 
be at the point 7, midway between the 
points m andi on the line ad. Join the 
points 0, and 0, by a straight line, cuttin 
the line a} in the point 4; this point will 
be the center of gravity of the two seg- 
ments D and £; and since the weight of 
these two segments is one-third of the 
weight of the six segments, it follows that 
the common center of gravity G of the 
whole counterbalance must be at one-third 
the distance from 7 between the points / and 
h on the line a d. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue, 























Gear Wheels, Gear Cutting. Grant; see page 732. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Marine [ron Works, Chicago (new catalog). 

Patent Solicitor. J. G.D. Mack, Madison, Wis 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Just issued—Catalog No. 8. Mailed Free, Clayton 
Air Compressor Works, 28 Cortlandt St., New York. 


Wanted--Machinery to build: special, steam, mill, 
hydraulic. F.C. & A. E. Rowland, New Haven, Conn. 
The castings I make speak for themselves. Twin- 
ing Campbell, brass and aluminum founder and 
mfr. of machinery name plates, Paterson, N. J. 
Aids to Engineers’ Examinations, with Questions 
and Answers. Price $2, prepaid, cutalog free. 
Theo. Audel & Co., 91 Liberty street, N. Y. 
Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn, 


A responsible concern, with shops in New Eng- 
land, well equipped with modern tools and force 
of the best mechanics obtainable, temporarily quiet 
on their own work, will undertake to design and 
build for manufacturers, special light machinery, 
tools, fixtures, etc.. requiring the highest degree 
of accuracy. Address L. T. D., Am. MACHINIST. 


Just published—“ The Modern Machinist,” by 
Jobn T. Usher. Price, $2.50. A new book from 
cover to cover. Each of its 257 illustrations repre- 
sent new devices in machine shop practice. Highly 
endorsed. Agents wanted in every machine shop. 
Send for special illustrated circular; also large 
scientific and practical book catalogs. Norman 
W. Henley & Co., 132 Nassau street, New York. 





ee 


Ring Oiling Device for Bearings. 





An article on chain lubricators having ap- 
peared in the AMERICAN MacurntstT of June 
27th, I hereby present some observations 
from my own experience. 

I was for some years connected with a 
firm who made a specialty of mill work, 
shafting, etc. Their hanger box was a self- 
oiler, constructed with an oil well, the lower 
part of the box having a recess in the bab- 
bitt at the bottom of the box, and two tits 
on lower side extending nearly to the bottem 
of the oil chamber, with a small hole drilled 
from the recess through the tits, making a 
connection through which the shaft, by its 
revolving action and by capillary attraction, 
would draw the oil for lubrication. Fig. 1 
illustrates the Jower part of this box, show- 
ing the construction by which lubrication 

was secured. 
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This device worked well in nearly all 
ises that came under my observation, one 
‘ xception hein i CAS where the shaft 


2" inches) ran only 60 revolutions per min 
than usually 


did 


ut ima the oles were larger 


the action of the shaft not 
f heavy shatting 
box de 
the 


prov ided 


rk for electric stations 
the engineer 
These 
ring-oiling 
that the 
ring -oiling 


using a 
signed by employed by 


purchasers boxes were 
such 


de 
box 


with a device, and gave 
machine 


ball 


was furnished on numerous jobs of 


good results company 


signed a and socket 
which 
large and high-speed electric plant shafting. 
3oxes were made for shafts or sleeves up to 
12 inches diameter by 30 inches long, many 
of them running 300 revolutions per minute 


or more 
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The contracts 
the 


tractors proposed to furnish. 
were let toa 
had 
plans showing the design of the boxes. 

The 
for all 


company in which agent 


so much confidence as not to require 


boxes came and with them trouble 


concerned, The ring-oiling device 


consisted of a collar of about 1 inch by 1} 
inches section for a 2!%-inch shaft bored an 
easy sliding fit on the shaft—some were a 


tight fit on the shaft. The oil chamber was 
small, and the lower part of the boxes were 
cut away and a wick-feed device supplied 
at the bottom, the whole oiling arrangements 
reducing the effective bearing surface of the 
box by one-half, though the boxes were not 
quite up to the average of good practice for 
length anyway. These boxes were not ac- 
cepted, and then followed building over the 
large boxes to get a more satisfactory ring 


oiler and more bearing surface, and entirely 











Some difficulty was experienced with new design for the small boxes, The latter 
these boxes at high speeds on account of the operation took so long that we were obliged 
oil not all running back into the oil receiver, to put in the boxes as sent, and change 
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capillary attraction drawing the oil out at 
the joint of cap and box when it would seem 
that it would be impossible for oil to escape 
there. 

On one long line of shafting that 
the lot 
others worked 


I saw, 
one box out of gave much trouble, 
the all right; there 
seemed to be no reason why this box should 


while 


give trouble, but it did, and the cause was 
not found. Notwithstanding the difficulties 
with in this box, on the whole it 
very satisfactory results. 


met CAVE 

After the success with the larger bearings, 
the and 
hanger boxes, the boxes provided with a 


company designed new hangers 


ring-oiling device. These boxes have given 
good satisfaction, and a large number have 
the works with which I am 
years 


been in use at 


now connected for two giving no 
trouble, requiring little care and using little 
oil. 

After leaving the employ of the machine 
company before mentioned, it became my 
duty to write specifications for a large lot of 
shafting from 8 inches diameter to 2, inches 
diameter, the run at 150 
revolutions per minute, and some 3}2 inches 


to run 3800 


8-inch shafts to 


revolutions per minute, and 
nearly all the shafting was to run fast. In 
the specifications for this shafting outfit, 
ring oiling boxes were called for, and it was 
also required that plans be submitted show 
ing design of hangers and boxes the con 
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when the new ones arrived. The secur 
ing of a box which would be. satisfac 


The 
manufacturers had their old patterns and 
their own ideas about hanger boxes. In 


tory to us was a tedious operation 


their first sample box they ignored our di 
rections and that would not 
hold oil, but finally after about six attempts 
at a compromise made a box that would hold 
oil, and worked well. 

The principal difficulty which had to be 
overcome 


made several 


was the return of the oil carried 
up by the rings to the oil chamber without 
leakage, any drop of oil from the box being 
objectionable, besides wasting oil and re 
quiring attention to keep oil chambers sup 
plied. These boxes are now running well, 
require very little attention, and are eco 
nomical in use of oil. 

Among the requirements of a good ring 
oiling box is sucha construction that oil will 
not run out on the shaft. One 
means used to prevent this is a wiper of 
babbitt metal in a recess at the end of the 
box that will wipe the oil off the shaft as it 
follows the shaft out of the bearing and 
before it gets beyond the edge of the oil 
receiver. The wiper is shown at A, Fig. 
2. The wiper is held against the shaft by a 
spring to which it is secured, and the spring 
to the of the oil receiver. 
This wiper adds to the length of the box, 
and is in that 


successful 


is secured side 


respect objectionable, espe 
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cially where room on the shaft is valuable. 
The mistake is 
using a wiper too short to stop all the oil, 
and of the 


made in some boxes of 


not giving enough 


sides of the 
Another source of 


room on 
wiper in others. 
much trouble is to 
prevent loss of oil at joint between box and 
The 
this, or 


made to 
the 
must be such that oil cannot get to this joint, 


cap. oil receiver must be 


catch the construction of box 
as usually if the oil gets at this joint it will 
run through by capillary attraction, helped 
by any movement the shaft may impart to 
the cap if it is not fastened down solid, as 
often it cannot be when starting new boxes. 

It is well to so construct the box that dust 
will not have access to the oil chamber. 

The distribution of oil carried up by the 
rings can be effected by oil channels cut in 
the babbitt of box and cap, this being espe 
cially necessary in long and large bearings, 
Also 
the amount of oil carried up can be regulated 


as usually only two rings arc used. 





























Fig. 6 


by the size of section and shape of ring 


used, being larger as more oil is wanted, 


and larger as the shaft is to run slow and 


have a heavier load. Oil channels to aid in 


distribution of oil are shown at B, Fig. 2. 
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Pircn GAGE. 


With the ring-oiling 
the 
is smooth 


box the ring does 


touch bottom of the oil 


and as it 


not chamber, 


does not agitate the 
oil to an extent to prevent the heavy parti 
cles settling to the bottom and staying there. 

The difficulty of the rings catching on 
some projection and stopping may be pre 
vented by suitable construction ; either have 
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nothing on the ring to catch or have not! 
in the way that can stopthe ring. On 
is to notch the ends of the rings as in F 
Fig. 4 

made in h 


or they may be joined as in 
large boxes they may be 
and the joint made as in Fig. 5. 

A good ring for hanger boxes for a 4 
shaft can be made of half-round spring 
wire ,4,-inch diameter of section, they 
be bent to a true circle, and must be of 
stock, so as to be capable of being put 
the shaft into the box without ta 
off couplings on the end of shaft or pu 
that may on the shaft. This ri: 
shown in Fig. 3. 


and 
be 


A good point in favor of the ring b« 
that when the belts have a tendency t 
the shaft out of the the ring 
still supplies the bearing with oil, ev« 


boxes 


there be 34-inch play in the box that w 
permit the shaft to be lifted clear of a w 
feed device, or a suction-feed device 

In support of the ring-oiling box 1 we 
call attention to its very successful uss 
dynamos. This is a place where a reli 
oiling device is a necessity, and the ri 
oiling box is used with marked success 

If Mr. Smith has an opportunity, L w: 
like him to examine the bearings of a Ws: 
think 
application 


inghouse or Edison dynamo. | 
will see a very satisfactory 
the ring-oiling device. 

Mr. Smith very pertin« 


statements regarding the disadvantages 


makes some 


the chain and ring-oiling devices, but «i 

His « 
cha 
oilers mostly, while mine has been with ri: 


not point out their good qualities. 


perience seems to have been with 


oilers 
A ring-oiling box, designed by myself { 


a special purpose, is shown in detail in Fi 
6. This box was used to carry a short 2 
inch shaft having an overhanging pull 
running at 600 revolutions per minute, a 
carrying at times about 20 horse-power; th 
box has done well in this case, and has be: 
used at various speeds as low as 20 revoli 
tions per minute, and has given excelle: 
satisfaction, It is not without faults, ther 
is not quite room enough each side of wipe 
in the ends, and I think it would in 


cases leak oil at the joint of box and cay 


som 


though it has not done this much so far. 
Ring-oiling boxes properly constructé 
for the work they have to do can be cd 
pended on for a copious supply of oil with 
out waste, and require very little attentior 
A box can reasonably be depended on 
run six months without refilling, if it is n 
overloaded. I am aware that some 
self-feed devices will do this, but I 
more confidence in the ring oiler. 


M.A 


othe 
hay 
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Screw Pitch Gage. 


We present herewith an engraving of 
screw pitch gage of improved form, whic! 
is adapted to use in nuts as well as upor 
bolts, the finer arrange 

together at one end upon blades mad 


pitches being 
narrower so that they can be inserte: 
in small At one end are al 
to 20 inclusive, an 
at the other all pitches of even num 


nuts. 
pitches from 9 


bers from 22 to 40 inclusive, and th« 
numbers are stamped upon the fram 


as well as upon the blades, in such 
a’ manner as to enable the user t 
locate and select any desired blad: 


ata glance. It is made by Brown & 
Sharpe Mfg. Co., Providence, R. I. 
-_-  — 

Death of Herman Winter, 


Winter 
September 3d. 


Herman died in Brooklyn 
Mr. Winter was born 
1828, coming to this 
with his parents two 
After leaving school bh: 
entered the Morgan Iron Works in this 

Mr. Winter made rapid advances, 
and when but 22 years of age he had be 
come a valued assistant to Mr. Morgan, and 
is credited with having persuaded the pro 
prietor into the application of the serew pro 
peller to a line of steamers then running to 
the Gulf of Mexico. Mr. Winter went to 
Europe to superintend the erection of en- 


in Prussia in 
country when 
years old. 


city. 
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gines from this country upon the Danube 
and remained as superintendent of the 
Danube Construction Company until nearly 
the date of the civil war. Mr. Winter super 
intended the fitting out of many cruisers 
and transports for the government, and be 

came employed in the designing and con 
struction of the ironclads He furnished 
plans for one of the first Italian cruisers, and 
designed the ‘ Aransas,” the first twin-screw 
steamer launched in the United States. H: 
also built the *‘ Wyanoke,” of the Old Do 
minion line, and several steamers for the 
Metropolitan freight line between New 
York and Boston. In 1885 he was appointed 
by President Cleveland with William ¢ 

Whitney and Commodore Belknap to in 
quire into the manner in which the contracts 
for the ‘‘ Chicago” and several other ships 
had been fulfilled. He was the New York 
inspector for Lloyds. He made numerous 
inventions, among which were the Winter 
cut-off and a wharf drop in general us 
along the water front. Mr. Winter left a 
son and several daughters and a large estate 

—— e@me  —— 

We think of New Zealand as a spot on 
the outermost edge or tag-end of civiliza 
tion, but a few facts and figures concerning 
that country will show that it is much nearer 
the van than the tag-end It is only 59 
years since the sovereignty of the (Qucen 
was proclaimed over the island of New 
Zealand and cannibal feasts were held near 
the site of what is now an important city. 
To-day it is inhabited by 728,000 persons, of 
whom all but 50,000 are whites It is 
crossed from end t 


» end with railways and 
telegraphs, and the income of its population 
is over $135,000,000 a year, half of which 
comes from farms and mines. There are 
590,000,000 of money on deposit in the col 
ony, and the value of manufactures pro 
duced in the year amounts to $45,000,000, 
New Zealand has 1,200 churches and chap 
els ; 77 per cent. of the population can read 
and write In the consumption of drink 
New Zealand is the eleventh in the list, com 
ing after Switzerland, and the sixteenth in 
the consumption of tobacco, coming after 
France. In the last fifty vears gold to the 
value of $245,000,000 has been sent out of 
the country. The average total wealth at 
the end of 1894 was estimated at $750,000 ,000 
the public debts at $200,000,000, of which 
$75,000,000 were spent in railways, and 8 
per cent. in the interest. The wealth of the 
United Kingdom is $1,235 per head, and 
that of New Zealand comes next, with 
$1,160. Woman suffrage has lately been 
introduced and is said to have worked very 
well. There is an arbitration law giving 
power to settle trade disputes to a council 
of three, one appointed by the trades unions, 
one by the employers of labor, and the third 
hy the governor and council of the colony, 
with a judge of the Supreme Court as presi 
dent. In taxation the advanced principle of 
gradation has been adopted—a_ principle 
based on the doctrine that people should 
pay in proportion to their means. The tax 
is divided into land and income tax, the 
former being aimed at speculators who hold 
large tracts of vacant and idle land for a 
rise. 
—— 

At the present writing, the fastest war 
vessel afloat is owned by France. The sea 
going torpedo boat, the ** Forban,” recently 
tried, built under a contract for a spe ed. of 
twenty-nine to thirty Knots, easily made 
30 2 knots, or 34.7 land miles per hour, de 
spite a heavy sea and high wind, which 
shows her to be faster than any other ship in 
the world. The ‘‘ Forban” is 144 feet long, 
13 feet 6 inches beam and draws & feet of 
water. She has two screws and her engines 
are capable of developing 3,200 horse-power. 
She carries two 387 millimeter (1.45 inches) 
quick-firing guns, and two torpedo tubes 
above water. 

_ <=> 

Mr. John A. McGregor, who two years 
ago resigned the position of assistant super 
intendent of the Brown & Sharpe Mfg. Co.'s 
shops to become a member of the firm of 
Edwin Harrington, Son & Co., Philadelphia, 
Pa., and superintendent of their shops, has 
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resigned this last named position, and on 
September Ist became general superintend 
ent of the shops of the Morse Twist Drill 
ind Machine Co., at New Bedford, Mass 
: lcaties 

Mr. Egbert P. Watson, of The Engineer 
has purchased Mr. B. H. Warren's interest 
in that paper, and it is now again published 
by Egbert P. Watson & Son, instead of by 
the Watson-Warren Co., as heretofore 

od 

By direction of the Executive Committee, 
the date for holdimg the Annual Convertion 
of the National Association of Manufact 
urers, at Chicago, [ll., has been changed to 
November 19, 1895 


NEW CATALOGS. 


7) ; a ear Ntlandard Cat 12 








rhe Hunt Air Brake ¢ 
their “Instruction Book™ for the maintenance 
and handling of the Hunt air-brake system, which 
is especially adapted to trolley and other street 


Pittsburg, Pa., send us 


car service. The brake uses compressed air which 
is obtained from a compressor driven by an 
eccentric attached to the axle of the car or by 
an independent motor driven by electricity, as 
may be preferred, and it is claimed that the use 
of the brake greatly lessens the liability to acei 
dent, and that it is economical 

The Babcock & Wilcox Co., 29 Cortlandt street 
New York have issued two new publications 
which illustrate very forcibly the well known fact 
that competition and rivalry between the various 
boiler manufacturers is rather more keen perhaps 
than in any other line of business pertaining to 
mechanical engineering. One of these publica 
tions is called * Facts,”’ and is devoted mainly to 
showing up the defects of competing boilers, thei 
defects and shortcomings being in many cases 
we are bound to say, very clearly shown, both by 
illustration and text. The other publication is 
called “Steam at High Pressure,’ and shows how 
the Babcock & Wilcox boiler is adapted to making 
and carrying steam at unusually high pressure 
Part of this book is devoted to the Centennial 
exhibits of boilers with sketches of the boilers 
shown at that time and deductions drawn from 
subsequent experience with them. Elegant half 
tone and other engravings are used in these books, 
and they will be found of unusual interest to 
every one who has to d> with steam plants. They 
are bound in ornamented stiff covers, and are 











The Dayton Furnace and Foundry Co. has been 
incorporated at Dayton, Ohio, with a capital of 


100,000, 


The Peckover Saw Co. has recently been organ 
ized at Philadelphia, Pa., by Robert E. Patterson 
and others 

The MeClure-Mabie Lumber Co., of Roaring 
Creek, W. Va.. has been organized by W. H. Mabie 
and others 

The Wabash (Ind.) Bridge and Iron Works has 
been organized with $30000 capital. John B 
Latcham is president 

The Dake Engine Co., of Grand Haven, Mich., 
has heen formed with $60,000 capital, by J. P 
Armstead and others 

The Superior Foundry Co., of Little Falls, N. Y., 
has been organized by Victor and F. H. Burrows, 
with $20,000 capital. 

The International Electric Co., of St. Louis, Mo., 
has been organized with $15,000 capital by Geo. 8. 
De Lisle and H. B. Russell 

At Washington, D ©., the Union Automatie Co, 
has been organized with a capital stock of $60,000 
B. H, Warner is presiaent 

The Benjamin Iron and Steel Co. bas been organ 
ized at Buffalo, N. Y., with a capital ot $100,000 
Cornelius J. Kane is secretary 

The Vagan & Bader Co., of Austin, Texas has 
been formed to manufacture firemen’s smoke 
protectors, by W. C. Vagan and others 

A company has been organized at Yorkville, 
Ss. C., to ereet a cotton-mill, with a capital of 
$100,000, W. R. Carroll is interested. 


The Wesson-Nivison Co., of Cortland, N. Y., bas 
been organized to manufacture bicycles, by W. 0. 
Nivison and Frank Moore. 


At Chicago, Ill., the Potter & Hollis Foundry 
Co. has been incorporated, with a capital stock 
of $10,000 by Edw. ©. Potter and Michael Schmidt. 


rhe Bodsman Lumber Co., of Houston, Texas, 
has been incorporated by J. F. Bodsman, Ross 
Gamble and others. They will shortly erect a 
mill 
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The New Orleans (La.) Cotton Mfg. Co. has been 
incorporated with a capital of $100,000 The 
officers are Ernest V. Keiss, president; Leo P. 
Newman, vice-president, and A. L. Center, secre 
tary and treasurer 


The American Tin Plate Co., of Elwood, Ind., 
are making extensive additions to their already 
large plant. and will be able to supply next year 
about five times their present output They are 


adding quite a number of new machines to their 
repair shops, among which is a large upright drill 

ide by the Lodge & Davis Machine Tool Co., of 
Cincinnati, Ohio 

A user f the Buffalo Forge Co.’s system of 
force blast, Schoellkopf & Co., of Buffalo, write 
that they find this system very effective in the 
prevention of smoke, and say In fact its service 
is so complete in this respect that we can find 
no excuse for our neighbors’ troubling us with 
their chimneys, and we are contemplating the 
entry of a formal request to the proper authori 
ties for the abatement of this nuisance as alto 
gether unnecessary 

M. Cc. Henley, of Richmond, Ind., identified for 
many years with the roller skate and lawn mower 
business, is now engaging in the manufacture 
of bicyeles on an extensive scale. and proposes to 
turn out something like 7.000 wheels annually 
He will operate as the Henley Bicycle Works 
Orders have been placed with The Lodge & Davis 
Machine Tool Co., of Cincinnati, Ohio, for such 
of their machines as are particularly adapted to 
the manufacture of bicycle parts 

rhe Phosphor Bronze Smelting Co., 220 Washing 
ton avenue, Philadelphia. Pa., who are well-known 
makers of phosphor bronze for machinery bear 
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ings, announce they have purchased the processes 
and exclusive rights for the manufacture of * delta 
metal” in the United States, and are prepared to 
furnish this in castings, stampings, forgings, bolts, 
rods, ete his material has been successfully 
used in England and on the continent, and is said 
to possess a strength equal to mild steel with great 
rigidity, toughness and resistance to corrosion 
and is especially ipted for propellers, blades and 
shafts, heavy and light gearing. drop forgings, valve 
stems and other parts of machinery 





Machinists’ Supplies and Lron. 





New York, September 7, 1895. 

Iron—American Pig—We quote standard North 
ern brands, $14 for No. 1; $13 for No. 2; $12.75 
for No. 2 Plain, and $12.50 for Gray Forge. South 
ern brands, $14 for No. 1; $13.50 to $13.75 for 
No. 2; $13 to $13.50 for No. 3; $13.50 to $14 for 
No. 1 soft; $13 to $12.50 for No. 2 soft; and 
Foundry No. 4, $12.50 to $12.75, 

Antimony—The market is unchanged, business is 
fair, and prices are steady. ; kson's is quoted at 
8c. to Slae.; Hallett’s, 74¢e +; Japanese, 7c 

Lard Oil—Prime City is quoted at 50c, to 5le 

Copper—The market is steady and business is 
moderate without any great activity in sight 
lake Copper has been sold at 124¢c. to 12'4ec., and 
Casting Copper is held at 115g¢c. to 1144¢. for good 
brands 





Lead—Business has been transacted at 3.45c, for 
near futures, but at the close of the market this 
was refused. The general quotations are 3.50c. to 
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Spelter—The prices have weakened; good West 
ern brands can be bought at 4.15c. to 4.174ge. Deal 
ings have been moderate 

rin—Considerable tin has been delivered on Sep 
tember contracts. Consumers demand has been 
light; 14.25c¢. is quoted 
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lian {hout seven words the a line The Cash and 
Cor } hy i) } tlater than Saturday 
‘ n fi, ng A ’] 1 red 
/ vf ! he wded 


TO SUBSCRIBERS, 


On and after July 4th this paper will give two free 


insertions under this heading to those in want of 
positions lhe advertisement to occupy a space of not 
more than five hnes Additional space or insertions 


must be paid for in advance at regwular rates 


Wanted—Bright, active machinists to canvass 
for subseription to AMERICAN MAcHINIsT, liberal 
commission. Address, with refs., Subscription 
Dep't, AMERICAN MaAcutnist, 208 Broadway, N. Y 

Draftsman, experienced in water pumps and ice 
machines, wants position, Box 107, Am. Macn. 

Foreman patternmaker, thor. in all its branches, 
desires to make a change. Box $5, Am. Macu. 

Position wanted by machinist, sober and relia 
ble Address G., care AMERICAN MACHINIST 

First-class, up-to-date tool and die maker wants 
position. Box 105, AMERICAN MACHINIST 

Wanted— Situation ¢ 
intendent of high spe 
supt. of shop “i, mo 


s general foreman or super 
engine shop; at present 
care Am, MACHINIST. 








Wanted—Position as superintendent, foundry 
and machine business, 20 years’ exp. in general 
work Address Box 97, AMERICAN MACHINIST. 


Wanted— Position as superintendent of machine 
shop, can handle any class of work, and anv num- 
ber of men Address C. L. W Am. MACHINIS1 


Wanted—Mechanical draftsmen, North and West, 
with evenings free: state present position. Edwin 
Guthrie, Corcoran Building, Washington, D.C 


Mechanical draftsman wants position (22), tech- 
nical education, 6 years’ office and shop exp. on 
eng., boilers, print’g mach’y. Box 104, Am. Macu 

Experienced Designer Wanted—Familiar with 
all classes of bookbinders’ and paper-cutting ma 
chinery, for the West. Address, stating all par 
ticulars, ** A,” care of AMERICAN MACHINIST 

Wanted —-A position by a young man with tech 
nical education as draftsman, assistant to master 
mechanic, or in constraction of electrical machin 
ery. Hl. W., care AMERICAN MACHINIST. 


Wanted—A Coriiss engine draftsman: must be 
a specialist and capable of leading: also a drafts 
man Whois capable of training a small Episcopal 
choir. Address Box 100, AMERICAN MACHINIST 

Wanted —A first-class patternmaker, one familiar 
with heavy saw-mill, woodworking and general 
machinery; state age, experience and salary ex 
peeted 3ox 101, AMERICAN MACHINIST. 

A mechanical engineer wants to make a change: 
Superintendent or master mechanic. 25 years’ ex 
perience Unquestionable proof of ability and 
character. Address A. L. Y., AMERICAN MACHINIST 

Any manufacturer of machine tools or special 
machinery desiring direct representation in New 
York City can learn something to his advantage by 
addressing Box 106, care of AMERICAN MACHINIST. 

A draftsman having experience in engine work, 
avd graduate of technical school, desires position 
as draftsman with a rehable firm. Best of refer 
ences given, Address Technique, Am. MacuInist 

Draftsman, age 26, with & years’ machine shop 
and 24% years’ drawing-oftice experience, having 
good technical education. desires position where 
practical knowledge and judgment will be a requi 
site advantage. Box 99. AMERICAN MACHINIST. 

Wanted—Two or three good draftsmen, men 
who are accustomed to making machine drawings, 
and who have had a general shop experience on 
drafting work. Address A. C. Mfg. Co., care of 
AMERICAN MACHINIST 


Mechanical engineer and draftsman, a young 
man 28, having technical education, a thorough 
knowledge of modern shop methods and extensive 
experience with leading concerns, is open for en 
gagement. Address Box 103, AM. MACHINIST. 

Wanted—To take charge of shop manufacturing 
gas engines, by active machinist and draftsman, 
experience with single and double cylinder en- 
gines, can work men to advantage. Adoress Box 
W8, AMERICAN MACHINIST, 





Wanted—Foremanship by a competent man on 
drop forgings and machine blacksmith work: a 
hustler with severul years’ experience in charge of 
tool room and smith shop. Address M. Y., care of 
AMERICAN MACHINIST. 


Wanted —A first-class draftsman; one having ex 
perience in the drawing room of an electrical man 
ufacturing company preferred; give age, refer 
ences, experience, nationality and education. Send 
samples of work and state salary expected Fort 
Wayne Electric Corporation, Fort Wayne, Ind 


Wanted—A superintendent to take charge of a 
brassy factory who is thoroughly experienced inthe 
mixing of metals and finishing of valves, cocks 
etec., for steam and water service; for a good man 
who knows his business and can handle men there 
is a good position \ddress Box 87, AMERICAN Ma 
CHINIST. 


Wanted—A person who has had experience in 
handling large bodies ofjhelp, and, preferably, one 
familiar with the forging and tempering of tool 
steel, is wanted by one of the largest manufactur 
ing companies in the country; state length of ex 
perience and where obtained; also amount salary 
required and furnish references Address Box 102, 
AMERICAN MACHINIST. 


Advertiser has been otherwise engaged of late 
and would like to correspond with parties in need 
of a foreman or man to fill other responsible posi- 
tion, as | wish to secure position in such capacity 
on or before October Ist; can furnish first-class 
references as to ability, ete.: or correspondents can 
refer to columns of the * A.M.” and other journals, 
and to my recently published book, **The Modern 
Machinist.” Address John T. Usher, 498 Third Ave 
nue, New York City. 





| MISCELLANEOUS WANTS 

Advertisements will he inserted under this head at 
35 centa per dine, each insertion, Copy should be sent to 
reach uz not later than Saturday morning for the ensu 
ing week's issue, Answers addressed to our care will 
be forwarded 


Cheap 2d hd lathes & planers. S.M. York,Clev’d,O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 

Best and cheapest Bolt Header made by C. H. 
Jaush & Sons, Holyoke, Mass. 

Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, 913 Tilden Street, Saginaw, Mich. 

Wanted—Good 2d-hand air compressor; give full 
particulars. Address Armour & Co., Chicago, II. 

Pat's obt'd; no atty’s fee until allowed: exp’t serv- 
ice, Thurman & Silvius, mech. engs., Ind’polis, Ind. 

Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No 913 Tilden Street, Saginaw, Mich. 

F ¢ Sale Cheap—100,000-pound Rieble testing ma 
chine, in good order. Address Alfred Box & Co., 
Front and Poplar streets, Poiladelphia, Pa 

For Sale—Tabor duplex automatic molding ma- 
chine with 18-inch cylinder; molds two flasks 
12x15, or one flask 15x24 inches; perfect condition. 
tox 94, AMERICAN MACHINIST 

For Rent—A small machine shop 10 horse engine 
with or without blacksmith and wood shops ; work 
for 2 men furnished by owner; good location for 
job shop. Address Lock Box 6, Fultonville, N. Y. 

For sale—Two 22” Plain Hamilton Drill Presses, 
one 26" back gear and power-feed Hamilton Driil 
Press, one 30” Springtield Tool Grinder. These are 
new machines and will be sold cheap for cash. 
Dietz, Schumacher & Co., Cincinnati, Ohio. 

For Sale—A foundry and machine shop together, 
with steam engine and boiler, also shafting in the 
same; plant is located 30 miles from Chicago on 
the Outer Belt Line which connects with all rail 
roads entering Chicago. Address J. P., AMERICAN 
MACHINIST. 

Wanted—An Idea. Who can think of some sim- 
ple thing to patent?’ Protect your ideas ; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offer 





OF EVERY DESCRIPTION. 
MADE FROM BEST 
s t F CAS ING s OPEN HEARTH STEEL. 


THE JOHNSON COMPANY, JOoOhmstown, 


Send for Estimates. 
Pra, 
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THE AMBITIOUS MACHINIST 


Should Study the Theory of His Trade. 





The International Correspondence Schools, Scranton, Pa., Provide for all Classes of Mechanics Thorough 
Courses of Home Instruction, Moderate in Price, which they can begin if Able to Read and Write, 


and 


‘an Complete, without Loss of Time from Work, 


if they are Willing to Study. 





Machinists, Patternmakers, etc., 


to take advantage of the opportunities for advancement which continually present themselves to intelligent mechanics. 
with a knowledge of the theory of his trade is required to superintend some specially important work, or a Foreman is wanted. 
he always occupies the most responsible position and has the best-paying job. 


is the man selected ; 


who will study and obtain a knowledge of Mathematics, Mechanics and Mechanical Drawing, will be qualified 


A Machinist thoroughly equipped 
The man who is educated 


Machine Shop Foremen cannot expect to become Superintendents without such a knowledge of the theory of mechanics as will qualify them to 


supervise the construction of all classes of machinery. 


Draughtsmen need Guidance in their studies ; 
in the Engineering Profession. Superintendents must know more than 


A knowledge of Mechanical Drawing is indispensable to all foremen of mechanical establishments. 


otherwise they are likely to meet with failure in their efforts to qualify for Responsible Positions 


Foremen and must be well up in Mechanics, Kinematics, etc., or be often 


compelled to defer to the superior knowledge of their subordinates—a harmful and humiliating necessity. 





OUR METHOD. Our Courses commence with Arithmetic, 80 that to enroll it is only 
necessary to know how to read and write. Students are furnished with 
Instruction Papers, WHICH ARE ALL THE BOOKS THEY NEED, and with Question Papers, to bring out 
what they have learned. The answers are sent us for examination and correction, When they need 
aid students write to us, on blanks which we furnish. Such requests are answered promptly and fully 
The Instruction Papers are written by our own Instructors, who know from experience just what 
workingmen need to learn in order to quaiify for advancement, and are freely illustrated 


A Sch 
how long 
interrupt 


jlarship entitles the holder to tuitic 
it may take, Students lose no time 
studies: can carry Instructions with them and can 


m until he is proficient, no matter 
or money going to school can 
change reside 


SUITS WORKING- 
MEN AND BUSY 


neces 


PEOPLE. Each student is taught separately, and his studies are so arranged ths it he must 
_ dothorough work. Prices for tuition are low. Payments may be made by install 
ments. Scholarships are not forfeited upon failure to pay promptly 


For FREE Circular of Information, giving full 


We canteach any who will study. Backward students cannot exhaust our 
patience, and our strongest endorsers are those with whom we have had most 
trouble. Many have learned Arithmetic and Algebra who were unable to do so by 
any other method We teach with great success all subjects advertised. Our 
method of teaching Drawing is superior to any other of which we know. Ina few months students 
learn to make neat and well-lettered drawings. Wecan teach any man to draw. 


SPLENDID RE- 
SULTS, 


to learn or review the theory of your trade, we offer you. in The International 
27 technical Courses, including, Mechanics : Mechanical Drawing ; Electricity ; 
Stationary, Locomotive or Marine): Architecture ; Architectural Drawing ; Civil 
Engineering: Bridge Engineering; Railroad Engineering; Hydraulic Engineering; Municipal En 
gineering: Plumbing and Heating: Coal and Metal Mining: Prospecting: English Branches. 8,000 
students, in all parts of the world, are taking advantage of these opportunities, and all who study 


make good progress. 


If you desire 
Correspondence Schools 
Steam Engineering 


particulars, Address 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa 




















Chicago 
Oflice, 
22 and 24 


ELECTRIC, STEAM 

AND PULLEY TYPES, 

GREATEST AIR VOLUME, 
LEAST POWER 


ROGRESSIVE AND G) & 
~APARTMENT 







BUFFALO 
VENTILATING FAN 





West 
RAGE CO, 7 FH Randolph 
V Burparof? BUFFALO, NYusa Street. 











Genuine Lightning Screw Plates, 


Taps, Dies, Reamers, Green River Screw 
Plates, Bolt Cutters, Drilling 
Machines, etc. 
SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG, 
GREENFIELD, MASS., U. S. A 


Co., 








of remarkable purity 
and strength for 
costly tools and dies. 








PITTSBURGH, PA. 


STEEL 


NEW YORK, N. Y. NO BETTER MADE ANYWHERE. 


Bi i Ai ti Bi ti Di ti ti Dh Din ti Di Di i Di i i i in i ti i i Bi Ti Din Ti i ti te tie td 


The fact that 140 | ‘ailroads are now using our 


reducing valves for heating their passenger cars, ought 
















to be a sufficient guarantee for the goods made by 


THE MASON REGULATOR CO., Boston, Mass. 


A te tt tt tt tp i tt tt i i te 


STURTEVANT ENCINES. 


HORIZONTAL AND VERTICAL. 
SINGLE AND DOUBLE. 
SIMPLE AND COMPOUND. 
SEND FOR CATALOGUE. 








B. KF. STURTEVANT Co. 
BOSTON. NEW YORK. PHILADELPHIA. CHICAGO. | LONDON, ENG. 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 


Ready Made Iron Gears. 
Ready Made Brass Gears. 
Geara Made to Order. 
Gear —.. 
1895 Gear k, Free. li 
Treatise on Gears, $1.00. 
GEORGE B. GRANT, 
Lexington, Mas 

and 125 South Tith St., 
Philadelphia, Pa., 
and 86 Seneca S8t., 
Cleveland Ohio. 


STEAM BOILERS 


By R. H. THURSTON. 
Syo. Cloth - : $5.00 


JOHN WILEY & SONS, New York City. 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWEB CBINDINGS. No WASTE in redressing. 


SoLE REPRESENTATIVES IN THE UNITED StaTee 
BB. M. TONES wt CO., 
BOSTON: 11 & 13 Oliver St., NEW YORK: (43 Liberty St. 


SPEAKING OF LATHES! 


We are building them in various sizes from 10 inch to 24 inch 
swing, in various lengths, both engine and speed lathes. 
Our designs are the latest and most approved, while the 
workmanship, material and finish are of the highest order. 
Our catalogue will tell you all about them, as well as of our 
planers, shapers, drills and other tools and supplies. 


“= 
Py su i SWilg. SEBASTIAN LATHE CoO., 
. CATALOGUE FREE. S— 117-119 CULVERT ST., CINCINNATI, 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samoles and Descriptive Price List Free by Mail. 


ss Foot-power 
tar+ Screw Cutting 

h Automatic 
Lat es Cross Feed 
i 9 and 12 inch Swing. 

\ New Designs. Novel Features. 
Send for Catalo.ue B, 
SENECA FALLS MFG.COMPANY 
687 Water St,, Seneca Falls, N.Y. 


Sn 





GRANT 


GEARS hi -" 

















































We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 











H.W. JOHNS MANUFACTURING 60. 


87 Maiden Lane, NEW YORK. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON 







VARIETIES FILES 
(X. F.]) & INCREMENT CUT FILES. 


= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer, GEO. H. SAGE, Secretary. 
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Engineers, Architects and 
Builders of 








The above illustration is taken direct from a photograph, and shows the interior of the first fluor of a 
Ship Shed designed and built by us for the Ne wport News Ship Building and Dry Dock Co,, at 
Newport News, Va. The building is 60 feet in width by 320 reet in length—with an ove r- 
hang 12 feet wide on the outside entire ly around the building. The door openings 
are every 40 feet and are made 40 feet wide, so that teams can drive in and out 
for taking in the raw material and bringing out the finished product. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


WANTED, A MANUFACTURING CONCERN 


With first-class facilities, capable of buildina 
machines weighing from three to twelve tons. Must be fitted to 
handle a large continuous business and financially able to carry 
out agreements. Machines are of high grade. 


Address Box 90, care of American Machinist. 


HOT Bk OnTING. HEATING. 
GARDEN CITY FAN CO. .» 


waniurncrureS FIHADSL in ght 
CENTER GRINDERS, EVANS diay CONE CO. 


WILLIAM BARKER & CO., Mfrs., 
IRON AND BRASS WORKING MACHINERY, HANGING AND STANDING 
CONES. 


CINCINNATI, OHIO. 
7 = MADE IN ALLSIZES. 


Thousands 











SEND FOR CATALOGUE E 



















in use trans- 





mitting from 1to50H.P. For 


information address, 
No. 86 WATER STREET, 
BOSTON, MASS. 


Au re b¢ of uw you 





“FELEPHONES SENT ON TRIAL 


UNIVERSAL TELEPHONE CO. 


INDIANAPOLIS, IND 


SOFT CASTINGS, 


Made from best grades of Pig a for 
Light Machinery, Electric W ork, ete. 


Cut Theoretically Correct. 
i so when RIVARAL 


HUGO BILGRAM, 
MACHINIST, 


440 N, 12th St., Philadelphia, Pa. 








THE BURR & HOUSTON CO., 


i =D? ft 
33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. ee seme 


Modern Examinations of Steam = 


WRITTEN FOR ENGINEERS BY AN BEG INEER 
l2mo. Cloth. 300 Pag 53 Chapters 





P.H.&F.M.ROOTS, 


Comprising full and complete answers < to 300 ¢ set stions for the use 
of engineers and firemen, when preparing to make application for 
Connersville, Indiana. examination for U. 8. government and State license ; and for t 
information of engive builders, boiler makers, machinists, etc. 






CHICAGO OFFICE: 


1405-10 Manhattan Building. 


MANUFACTURERS OF 


Portable Forges, 


By W. H. WAKEMAN. 
PRICE, - - = 


AMERICAN INDUSTRIAL PUB. C0., 


$2.00 


Bridgeport, Conn. 





Tuyere Irons, Etc. 
ROOTS’ NEW ACME HAND BLOWERS, 


> Slow ded, Force 
blast, Durable, Com- 
pact and Cheap. 
















A NEW CRANK SHAPER. 


Seance NOVEL, YET SIMPLE. 


Length of stroke 

















a ono 2S OUSLY wile 1y MOTION. 
Blowers, Gas Ex- BA 
hausters, Ete. ' =] — Photos & Prices. 
= WOTHING LIKE IT. 
COOKE & CO, ._ = 
Selling Agents, * Fox Machine Co., 
- Soe a 7“ 325 Nor. Front St., 
_ ‘Washington St., mor Grand Rapids, Mich. 
NEW TORE. 


135 Finsbury Pavement, 
London. England 


bs) vietwes, Please “Mention This Paper. ° 





THE DEANE SF HowvoKe BOILER FEED PUMPS, 


PISTON or PLUNGER PATTERN. 
THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
Send for ‘“* THE DEANE SPECIALTIES.” 





























POWER OR HAND PLANER, 
: C.W.LE COUNT, 
FOR MODEL MAXERS, EXPERIMENTAL WORK, &c. SOUTH NORWALK, CONN. 
Has all the Improved Features Usually Found on High Grade REDUCED PRICE OF LE CouMT's 
Planers, and is Capable of Doing the Best and Finest Work, = HEAVY STEEL DOO ck 4 rc 
a 3 No. Inch. Price. 52 & &D 
Ss ey SS 40895 @ 
g Pp 2. _ ooe3 § S&S 
> 83 os... 58... wees e 
sf 4......08 0355 2 ES 
. gs. Se” meee § : 
@ Con ee eee ‘0228 § Oe 
se Pes Soo | * eene earns © 
rY $23 9.138.) EIS PSs 
e 2: Hes 10.112. %2op bo 
So mi > poe il... 184..... 20553 o 
3 2 B2giz..2 .. 10857 5S 
ete 22 13.0012 1402.2. 135 BS Be 
o x 7" aga it. 212..... 14H 2°9 2? ew 
= Dp gfe is. 8 ‘. 10 ons 5 ome 
g =o ESR 16....322..... 1806256 op 
rs Zo 3 17...4. .....2108 2n eD 
< c BS 18.2429 2B Asp 
® x aS 19....5 . 3.5823 = 
m Full set « ofivero ele s S 
4 A S0(ext.)5 1-2.. 4.00 9 o> Rene 
2 21 (ext.)6 5.0 ° »— ae 
o g One Smal} Set of 8—by 1-4 inc hesto20inch, - 96.25 
° % One Set of 12—by 1-4 in, to 2 in continued by 1-2in, to4in. 13.26 
2 These goods are for sale by CHAS. CHURCHILL & CO., 
° L’t’d, 21 Cross St., London, England. 
3 6 
2° 
+} 7 
o 
? 
The LARGEST and best known 
a lot 7 THE LARGEST AND MOSTCOMPLETE 
TOOL STEEL WORKS LINE OF DRAUGHTING ROOM FURNITURE 
of Germany MANUFACTURED BY 
desire to enter int mnection with a larg house MORSE MACHINE CO. ROCHESTER.NY 
of aned thameiinas tn the » Unite d Sti ites, ft the intre 
duction of their Tool Steel in the fini she dst: ite and Draftsmen: Send us your address and we will be 
also in billets. Owners of Rolling and Hamme glad to mail you our illustrated catalog free. 
Mills preferred. Box 03, AMERICAN uM ACHINIS' 


HANDSOME CATALOGUE ON 


SON SEER 
THE CONOVER MFG.CO. 39 Cortianor STNY. 


















SCREW TAP. 



























- PANDAS eS SOeeGh 
__  —— WAN AAAAA AAA 
For expanding capacity see different diameters of nuts in cut, One and same tool, with cutters for straight, 
smooth reaming. Does for chambering apogee head re aming o f all gauges of breech-k adding shot-gun barrels 
By changing cutters for suitable sets the tool is Changed to a screw tap, taper reamer or choke boring, ete 
Ts » ee person or corporation why offe rs the most reasonab ie rice for the patent, I will send samples of work 
as proof. Address, P. J. CLEVE R, Patentee, Brunswick, Mo. 





FITCHBURG MACHINE WORKS, 


CATALOG E AND 
List. GooD 
2D-HAND TOOLS. 


FITCHBURC, MASS., U.S.A. Se 


We are constantly building Special Tools and can 
undoubtedly save you money in the production of your 
goods by substituting automatic machinery for costly 


manual labor. Write us what your work is and we 


will gladly design and build what you need, 


WE MAKE A POINT OF 


SPECIAL MACHINERY. 
BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength, 








Tensile strength of ten specimens taken from an air furnace heat: 


34,260 lbs. 
360,420 


32,600 Ibs. 


32,460 


34, 390 lbs. 
34,6050 


33,200 lbs. 


“e 


34,400 Ibs. 


36,700 


‘ 


36,550 








Important to ali Applicants for Engineer's Lwense 


EDWARDS’ 
Examination Questions 


and Answers. 
THIRD EDITION—JUST READY. 


Edwards’ 900 Examination Questions and Answers for 
Engineers and Firemen — ationary and Marine) who 
desire to obtain a U.S. G 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
~~ height. 

his feature is appreciated by 


vernment or State License. 


By Emory Edwards, Marine and Mechanical Engineer. PAPER MILLS, SUGAR RE- 
Third Faditic 240 ) 2 rye ee ahpsoey Mag posheteee’ FINERIES, COTTON and 
or leathe iit de Price 31.50, by mail, free of post- 
cents “ny ‘i inthe world. WOOLEN MILLS. 
CT a enlar showing in full the very elaborate tndex ————__—_—__—— 
to this rtant book will be sent free of postage to any HENRY 8 WORTHINGTON 
ous whe wrt} apply. s 9 
pee Se art Rootes ere as cnt ae « ata NEW YORK, 86 and 88 Liberty St. BOSTON, 
logues, and circulars, the whole covering every b ach f 70 Kilby St. PHILADELPHIA, 607 Arch St 
art ti and fi CLEVELAND, 24 South Water St. CHICAGO, 


Science applie wl to th ree of posta ‘ 
a one in any part 0 eill furnis “4 his 
ac 


185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. DETROIT, 155 Jefferson Ave- 


“uy 
ddre 
HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 




















810 Walnut St., Philadelphia, Pa., U.S. A- 
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Established in 1874. 


CLEVELAMD- TWIST DRILL CO. » 


COR. LAKE & KIRTLAND STS. 


CLEVELAND, 


9 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Q 5 Neue Promenade, Berlin, C., Germany. 





SECOND-HAND TOOLS. 


MODERN STYLE. FIRST-CLASS ORDER, 





Will Be Sold Very Low Before Removal. 
Fiather Lathe, 14 x 6 ft., Holiow Spind Cr Feed 
Blaisdell taise and Fall Rest 





Pratt & Whitney La 16x 7 ft , Raise and Fall Rest } 
Putnam Lathe, 16 x & ft., Raise and Fa t 
Flather 18 x & ft., Hollow Spindle, Cross Feed 
Pond 0x &ft., Compound Rest, Cross Feed | 
Harrington Lathe, 20x .0ft } 
New Haven zox ize Cross Feed and Chuck 
Fay & Scott 16 x 18 ft., Compound Rest, Cross Feed | 
Fifield Lathe, 40 x 10 ft Compound Re st, Cross Feed | 
Union ’ 72 x 20 ft., Triple G ed, Screw Fe oss Feed, ete 
Pease Planer, 22 x 5 ft., Heavy Patte ro 
Powell , 24x 7 ft., Latest Pattern, 
Fitel re Planer, 27x 4f Aut at.c Feed 
Harr ngtov ’x 1Oft. Hea Pattert 
Betts Planer 36 x 12 ft., Heavy Pattern 
Gray 3 418 x 12 ft Latest Head 
Gould & Eberhardt 15 in. Crank Shaper 
Prentiss 17 in Crank Shape Good as new 
Hendey 24 in. Friction Shaper 
Prentiss 32 in. Friction Shaper 
Fitchburg 14 in. Traveling Head, 24 in. Feed 
Prentice 22 in. Drill, Friction Pulleys for tapping 
Blaisdell 28 in Drill Back (Ge ur 
Hamiiton 28 in. Drill, Back Gears, Automatic Feed 
Pratt & Whitney No.2 Miller, Hand Ferd 
Garvin No 3 Miller, Power o— 
Kempsmith Universal Mille 
Lincoln Pattern Millers with Vi 
Bardons & Olivers No. 2 Wire | i 
Niles Screw Machire, 2in " 
Upright Boring and Turning Mili Sin. Improved Sty Good & w 
Ferris & Miles 300 Ib, Steam Hammer 
Boiler Roll 5,7 and & ft., Hilles & Jones 
’ hl , 
BICYCLE MACHINERY 
CONSISTING OF SCREW Lg or MILLERS, DRILLS, 


LATHES, 


J. J. McCABE, 


E. Pp BULLARD’s 14 Dey St., 
NEW YORK. 


N.Y.Mach’y Warerooms. | 


PRESS SHAPEBS., Etc. 





MACHINERY FOR SALE. 


28 in. x 24in. x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt Drill. Good as new 
6 in Boynton Hand Shaper. , , » 
\% to lin. Open-die Bolt Cutter “ “ 

Nos. 1, 5 and 6 Roots Pressure Blowers. Al condition. 
9 x 9 Greenfield Upright Engine. Good as new. 

36 in. x Tq ft U Tpright Boiler. Govd ¢ 
Lot 6% in. and 74% in. Hammered Ste 
Bearings, Friction Clutch Pulle ys, ete 


CooHE & co.., 
163 and 166 Washington St., NEW YORK. 








less than half value, 





SECOND-HAND MACHINERY. 


86” Gould & Eberhardt Gear Cutter. 
26’ Pratt & Whitney Chucking Lathe 
60” Triple-ge: ired New Haven Lathe, with chuck 

jaws 

410'’ Ne w Haven Back-geared 
82’ Double-head Pond Planet 
No. 1 Giant Key Seater. 

Send for complete list. 


Bicycle machinery. 


PRENTISS TOOL AND SUPPLY CO,, 
62 & 64S. CANAL ST., CHICAGO, ILi. 


and Power-feed Drill. 


Send for catalogue ot 





Second-Hand Machinery. 


LATHES, 1 82in. x 10 ft. Open Side. 


6O0in. x in, x 22 ft. Hepworth, 


2 Win. x 5 ft. Foot & Power. : 

2 11 in. x 5 ft, Power only. DRILLS, 

1 15 in. x 6 ft. Dustin, 3 22 in. Bac kG eared, 

1 16in. x 8 ft. Fiather 2 25 in. &P.F., Snyder. 

2 18in. x Bit. Flather & Prentice i 34in 6 $6 Harris 

8 18in. x 8 ft. Lodge & Davis. 2 No 1 Niles Radial. 

2 2lin. x 10 ft. Pratt& Whitney. | 2 Suspension Drills, 

1 z7in. x 10 ft Dustin. —e 

1 28 in. x 12 ft. Blaisdell, MILLING MACHINES. 

2 30 in. x 14 ft. Lincoln, 1 No. 1B. & Sharpe. 

1 32 in. x 13 ft. Bement Triple | 2 Ne i arvin. 

Geared, 1 No 

1 22 in. x 10 ft. Niles 1 No.2 * Hand, and others, 

1 24in. x 10 ft. Niles, Ee Re 

1 79 in. Driving Wheel, Bement SH Al ERS, 
9in., 12in., 13in., 1s in., 20 in. 


1 48 in. x 18 ft. Gay & Silver. 


PLANERS., MISCELLANEOUS, 
me . 1 18in. P. & W. Screw Machine. 
8 — +p 32 in. x 6 ft. Pond, two ||) goin x6ft. Elather ‘ 
neass || 2 Horiz. B. & D. Machines. 
1 # in. x 32 in. x 8 ft. Pond, two | 1 Cylinder Borer, P. & A 
heads. 1 30 in. Motor Gear Lathe 
$2in. x 24in x6 ft W & L.,||1 Double Punch and Shear. 
one head. 1 Sin. Pulley Lathe, 
1 28 in, x 28 in. x 8 ft. Gay & | 1 Hydraulic Riveter, 


Silver. 


Bolt Cutters 
1 S2in, x 32in. x 10 ft. W. & L. || 1 Nut Tap 
1 38in, x 388 in. x 10 ft. Aldrich.'! 1 20 in. Patte ali athe 


Also large stock of other tools. Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., NEW YORK CITY. 


SECOND-HAND MACHINE TOOLS. 


DRILL PRESSES, 





ENGINE LATHES. | 


l2in. x 5 ft. Ballou Patent 


No. 1 Two Spindle, Garvin. 
l6in x 6ft Ames Mfg. Co No 2 Three Spindle, Garvin 
16in x & ft. Perkins Taper. No. 2 Four Spindle, Pratt & W. 
1k in. x 10 ft. Blaisdell, Ne 1F ur Spindle, Garvin 
28 in. x 20 ft. Perkins 20 in. Davis, Wheel Feed 


37 in, x 14 ft. Maker Unknown. 24in Blai dell Wheel Feed 
> ; 24 in. Aurora, Back Geared 
PLANERS. 30 in. Pond, Back Geared, Power 

12 in. x 30in. Wilkinson for Hand i 

or Power 

22in. x 22in. x 4 ft. L. W. Pond. 

24 in. x 24 in. x 5 ft Putnam 

24 in. x 24 in. x 6 ft. Chamberli N 

24in. x 24in. x 5 ft. White omb. 


9 ft. Holly Mfg. Co., Radial, 

SCREW MACHINES, 
o. 00 Garvin, Wire Feed, 
No. 5 Brown & Sharpe 


SHAPERS, 2No.1 Brown & Sharpe, Wire 
10 in. Pratt & Whitney Feed 
12 in. Juenest Crai , No. 2 Brown & Sharpe Auto- 
15 in. Juengst Fr yn matic ’ 
10in. Wood and Lig cht Traverse | No. 244 Pratt & Whitney. 
Hea No. 2 Garvin, Plain. 
21 in. Smith & Silk, Shifting 4) ’ a 
Rele | MILLING MACHINES, 
20 in. Gould & Eberhardt. 6 No.2 Pratt & Whitney, Lincoln. 
24in. Hendey, Friction ;}1N ”) Garvin, with arm 
CODE 2 No, 2 Garvin, Plain 
DRILL PRESSES, 1 No. 0 Garvin Universal 
3 Spindle Woodward & Rogers No. 1 Garvin Universal, 
6 Spindle Quint, Turret | No 2 Garvin Duplex 


Also, a larze list of other machines. Write 
ctailed description and prices, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK. 
Also, 51 North 7th St., Philadelphia, Pa. 


MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


for complete list, 





16 in. F. B. Miles Slotting Machine 

2.400 Pound Miles Steam Hammer, Single Standard 

30 in. by 27 ft. Pratt & Whitney Engine Lathe 

Horizontal or Floor Boring Machine, Pratt & Whit- 
ney. 

Two (2) 5 ft. 

21 in. x 11 ft. 
Spindle 

Win. x8 ft 
Spindle, 

26 in. x 8 ft. Pond Machine Tool Co 

19 in, x 12 ft. Pratt & Whitney 
low Spindle 

Qin. x 12 ft. Pratt & Whitney 
low Spindle. 

10 in. Bement Vertical Drilling Machine 

24 in. Pratt & Whitney Vertical Drilling Machine. 


Universal Radial Drills 


Pratt & Whitney Engine Lathe, Hollow 


Pratt & Whitney Engine Lathe, Hollow 


Engine Lathe. 
Engine Lathe, Hol- 


Engine Lathe, Hol 


GEORGE PLACE MACHINE CO., 
145 Broadway & 86 Liberty St., New York. 


FOR SALE. 


For immediate delivery, the following size new 
engines, on which we will make special prices for cash 
in the next 30 days, as we are building additions to 
our works and need roon 

) 





7 ag . Horizontal “Centre Crank Engines 
) : Phy Ps 
2 H. P. 
” H.P 
5 H. P. 
0 1. P " a " 
7 4H iy Vertic: al Side Crank = Engines. 
1 a3 “ ws “ 
0 H. P. 
5. HB. 
7 BM. P. 
5 H. P. 
4 mm. Fs 
H. P. 


Other sizes up to * 100 H P. furnished promptly. We 
also have a number of good second-hand engines cheap 


for cash, 
H. H. LANE MACHINE WORKS, 


HUNTINCDON, PA. 


For spot cash WANTED Second-hand 


Wood 





Machinery, Ironworking Machinery, 
Boilers, and 


Address, 


working Machinery, Engines, 


all kinds of other second-hand machinery. 
Cincinnati Machinery Co., 
309 East 2p SrT., CINCINNATI, Ouni0o. 










E. W. BLISS CoO. 


1 ADAMS ST., BROOKLYN, WN. Y. 
Chicago Office, 96 W. Washington Street. 
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FOR 


Toots, | ALL KINDS IN STOCK, 


Manufactory, SEEFFIELD, ENG. 
Chief Am. Offce, 91 JOHN ST., N. Y. 


DRILLS, WM. JESSOP & SONS, LTD. 
Established a century ago. 


DIES, &c. Medal World’s Colambian Exposition 1893. 


TIME SAVED IS MONEY SAVED. 


STYRIAN TOOL STEELS 


will save you time in labor 
by wearing longer without 
resharpening. 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 






























148 & 150 OLIVER ST., BOSTON. 










33 Equitable Building 





re 


Mem 


BRECKENRIDGE, 
4.8. M. E., Consulting M., E., 


CHAMPAIGN, Il 


JOHN R. CLAY, 


for Water Works, 
CLEVELAN 


Consulting Eng. 


46 Kirkland Street, p, Ohio t 


F. B. COREY, 


Elec. 


Electrical Expert. 
Apparatus Designed, 


Roston, Mass 


y ry ‘ + 7 .] 4" 
W. E. CRANE, M. E., 
New England Engineering Co. 
_ Electric Light and Power Plants. 
7 Harrison Avenue, WATERBURY, Conn. 


' VON YTY}) 
CHARLES A. HAGUE, 
CONSULTING ENGINEER, 
Pumping Plants. Power Plants, Steam, Water, 
Electricity, Designing and Experting, 
O. Box 823, Pe 





CONSULTING MECHANICAL ENCINEERS. 


215 E. South Street, 


Room 604. 269 Dearborn St., 


CHAS. 0. HEGGEM, 
Consulting Engineer. 
MASSILLON, © 


FRANK H. POND, 
Consulting Engineer, 


119 Wainwright Building, St. Louts, M 


L. REDFIELD, 
Designer of Special Machinery. 
Expert in Patent Causes. 
CHICAGO, I 


. E. SARGENT, M. E., 


Curcaco, IIL. 
U.S.A 


WM. 0. WEBBER, 
Consulting Engineer, No. 78 Mason Building, 
Boston, Mass Tel. 2102 





Oil 


GAS BLAST 


English Agency: { 


AMERICAN GAS FURNACE CO., 


Gas Plants 


FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 


21 Cross St., 
Finsbury, London, E. C., 


England. 





We Don’t 
Make, 


we 
Sell 
Machinery. 


We use our judgment and ex- 
perience of 30 years in buying the 
best machinery made for its pur- 
pose. 

We control the entire 
of some shops. They make. 
sell. Weare both specialists. 
You get the advantage of this 
special judgment and experience 
Jree, in buying from us. 


HILL, CLARKE & CO., 
Machinery Merchants, 

156 Oliver St., 12 S. Canal St., 

BOSTON. CHICAGO, Ill. 

In Stock, Ready to ship, 

Chi ago, stand 

of Lathes, P} iners, 


Machines, etc., 


prices. 








output 
We 


in Boston and 
ard sizes of the standard makes 
Upright Dri Ils, Milling 


® » 
at manu/acturers lowest 





SEND FOR CATALOCUE. 


PRAASTER MACHINE SCREW co 






; NAA 
anetetarers of Set, Cap & 


Eg eh SN Send —~ 

Fo 
l *BONANZA®, 250. 
OIL CUP Mirrors 


x, 8,52 cm 
VO grt’ 
/ Se NOS * > 
% eingee Ne Sy 


SS Bae 





L > 
[BETTER 


i SHTER ~~ | 
(3 “STRONGER THAN| 

Any COMPETITOR: | 
son | 


seen 00S myo 


ETAL WoR SUPPLIES | 


ncanac sr CHICAG? ILL Osh: 


MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


a SO 





15in.x6 ft. Engine Lathe. 52 in. x 20 ft. Engine Lathe, 
- a = ”" vee 19-36 and 50in. Drills. 
= *img* * as Portable Drill. 
_ “2 6 sad as 36 in. x 14 ft. Planer. 
72 ‘12 12 in. Shaper Traverse 
87 **30 * Gear Cutter, 54 in. 
3 *ae a6 se Milling Machine. 

10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, 
Boiler Rolls, Punch and Shear, etc. 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 


Head. 


Blower, 





Machine Screws, Studs, etc. 


NEW YORK. 





eS Sea 
2-SU Pll, SAPETY 


Cl] 
oe 
ita) 


BLAKE & JOHNSON, Waterbury, Conn. 


BUILDERS OF 


PIN, HOOK AND YE MAGEINERY, 


AND LABOR- fron MACHINES OF EVERY DESCRIPTION. 


Bent Wire Goods a Specialty. Send Samples that we may 
quote prices for either machine or the Goods, 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 


STEEL BALLS 











WRITE FOR 
INFORMATION. 












E 


we 
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slower, 
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‘HOS, H. DALLETT & CO., | Shriver’s New York Traveling Cranes 


YORE ST. & a eS. FOR HAND OR 
NU v ELECTRIC POWER. 


ELECTRIC MOTORS 


Specially adapted 










r driving Machine 
wls, Cranes, Ele- 
stores, 
imps, 
resees, 
d other 
fachino 
ry. 
Wealso make 
rtab'e Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 
Presses, 





T. Shriver & Go, 2° Sst sot st 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 


sengcite, A be operated by Hand, or wholly or in part 








—f 


Sottoa. a Ginely y heel 


‘Worcester Mass.: 


SEND OR 
[LLUSTRATED 





ALFRED BOX & CO., 


PHILADELPHIA, PA, 


Builders of Standard 4 e- s 
Cranes of all desc riptions, Double ae 


—_ fea « over 30,000 Hoists and 700 





SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 


EDWIN HARRINGTON, SON & CO., Inc., 


1515 Penna Ave., Phila., Pa., & 





Extensioii 


. Lathes, OVERHEAD TRAMWAYS, 
Drill SPEIDEL & ROEPER, 
——™ Presses, READING, PA. 


Traveling Cranes. Chain Hoists. Send for Catalogue. 








( WITH THE 

| “FLEETWOOD” 
eee” 1 and “‘DEXTER’”’ 

| Foot or Power, 


AIR HOISTS, CUPOLAS, Etc., 


Whiting Foundry Equipment Co.,| TRUMP BROS. MACHINE 6O., Mfrs. 


Send for Ciroulars, 122 Monadnock, Chicago. WILMINGTON, DELAWARE, U. S. A. 


Ba | -~“. es ~ ea CHURCHILL & CO., Ltd. 
sondon, England. 


FRANE BURGESS, Proprietor, 35 Hartford St., Bosten, Mass. 

Any size or style. Spur, Bevel, Spiral, Ratchet, 
Worm, Rack, Elliptic, Internal, etc. Small or large. 
Send for Catalogue. 1,100 sizes of Gears. 








PX nt AN YTHING INTH 


ESSES* DROP HAMME ER 
yy? PATON D DROP lens 7) 


Ht ler S Deck Mts @ @>. 


ppbad HAVEN. CONN. | 





~MILLING-CUTTERS 
See aes 





J. ERLANDSEN~ 





ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe 
. Cutters, Stocks and Dies univers 
m= ally ac knowledged to be THE BEST. 

— a ger Send for Catalogue. 
—_ ARMSTRONG MFG, CO., 
Bridgeport, Conn. 








IT CUTS COSTS. 
re The McCanna 
Adj. Thread 
Cutting and 
Milling Tool. 
. Made only by 
The taylor. Rie Engineering Co., Wilmington, Del., U.S.A. 















* . Silica COILS and 
Dixon’s a $ BENDS of 
Graphite é IRON, 
e BRASS, 
Paint wie 
WHIRTEEN Peas periors COPPER PIPE 
fonger, without repainting. of every 
Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. description. 





—_—- 


The National Pipe Bending Co. 
82 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS, DIXON CRUCIBLE CO, Jersey City, N. J 











IMPROVED INDEPENDENT CHUCK. 


This cut represents a line of Improved Independent Reversible 
Jaw Ghucks that we have lately added to our large list of Universal 
and Combination Chucks. We make this style of Chuck in twenty- 
® two sizes, varying in size by two inches from ‘four to forty-two inches 
in diameter. ‘Send for Il!ustrated Price List. 


THE E.HORTON & SON CO., 


WINDSOR LOCKS, CONN., U. S. A. 
Or cH AS. CHURCHILL & CO., 21 Cross St., Finsbury, London, E. C., England. 


“CUSHMAN” CHUCKS. 


For Lathes, Drills, Chucking and 

Screw Machines, and for Special 

work. .« .:«.:« se e« e« « e 
SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
CHUCKS The “Nationa.” |PEQUOT DRILL CHUCK. 


INDEPENDENT, \ new Drill Chuck having a more powerful grip 
UNIVERSAL, or than any chuck ever offered, This seems a broad 


3 om : claim, but we prove it to mechanics who will 
Eet'd 1882 a wee —s examine, Ask at your dealers or write us for 
8 8 rong eas 


change. Best finish. Reversible particulars. 


Mhaingiog sus. pombe’ vosien | THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U. S. A., 


ILLUSTRATEDCATALOGUE sent, Liber- 
al discounts. Prompt shipme nt. W w HITLOCK, 

> Or, SELIC, SONNENTHAL &CO., 
85 Queen Victoria St., London, E. C., England. 


39 Cortinndt St.. N Works, Hoboken, 
SKINNER CHUCKS. 


N.J. McDowell Stocker & Co,., Chicago. 
Independent and Uni- 


\}, versal Chucks,C ombina- 
I tion Lathe Chucks with 
patent reversible jaws, 
rill Chucks, Planer 
Chucks and Face Plate 
SOS Jaws. 


_ SKINNER ep 
The HOGGSON & PETTIS MFG. CO., - New Haven, Coin. | sexy ror caTaLoaus. — pa Conn. 


“—-sshiaee| 
For Reducing and Pointing Wire. Basi ine Driving | 


ESPECIALLY ADAPTED TO POINTING WIRE ) i th b 


RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 

The best system ever devised for holding 

and driving drills. 


|. W. GOODYEAR, Waterbury, Conn. 
Almond Drill Chuck, | THE PRATT CHUGK CO., Clayville, W. Y. 


Sold at all Machinists’ 
A Supply Stores. 
T. R. ALMOND, 
83 & 8 Washington St., 
BRooktyn, N. Y. 

















We LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 







Reversible Jaws Accurate, 
Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 





SEND FOR CATALOGUE, 








$a) 



















—" EVERY 


MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 





Massachusetts Emery & Corundum Wheels 


These wheels are made from the purest of Emery $ 
and Corundum only; they are made by a process that 1.00, and the money paid for book will be re- 


does not injure the particles, but allows them to retain funded with first order amounting to $10.00 


all their natural hardness and sharpness. or over. 
MASSACHUSETTS CORUNDUM WHEEL CO., MONTGOMERY & CO., 
105 FULTON STREET, 


MANUPACTURERS OF 
New YORK CITY. 


Rapid Cutting Emery and Corundum Wheels 
424 ATLANTIC AVE., Boston, Mass., U.S. A. 








PRATT INSTITUTE, BROOKLYN, N. Y. 


Drawing and Machine Design, Two-Years Course. 
Machine Work, Two-Years Course. 
Evening Course in Machine Work for Beginners at the Trade. 
Other Evening Courses in Mechanical Drawing, Algebra, Geometry, Physics, Electrical Construction, 
Steam, Strength of Materials and Mechanism, Fall Term begins September 23d. 
For application blanks and further information, address, F. B. PRATT, Secretary 


{forzonlsl DRILLING“ BORING 





© MACHINE @ 


We build all sizes of these 


machines, and can 


DELIVER PROMPTLY. 





®END FOR. PRICES € CIRCULARS TO Fate 
THE NEWARK MACHINE TOOLWorKS.Newark.NJ. =~) © 8 





HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, PACKINGS, 


ACCUMULATORS. 
SEND FOR CATALOCUE D. 


. The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 












Double Plunger Hand 


Pump. 204, 206, 208 alld 210 East 434 SL, New York. Wheel Governing Valve. 
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THE LODGE & DAVIS 


BUILDERS OF 














NEW 48-INCH TRIPLE-GEARED ENGINE LATHE. 


MACHINE TOOL CO. 


STANDARD ENGINE LATHES, 
PLANERS, SHAPERS, 

MILLING MACHINES, 

UPRIGHT and RADIAL DRILLS, 


SCREW MACHINES, 
BOLT CUTTERS, 
MONITOR LATHES, 


BORING MILLS, Ete., Ete. 


WORKS: CINCINNATI, OHIO, U.S. A. 


NEW YORK, 110 Liberty Street. 
CHICAGO, 68-70 S. Canal Street. 
BOSTON, 36 Federal Street. 

ST. LOUIS, 720 N. Second Street. 





ENCINE LATHES. 


22’ and 24” furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 





Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


al tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
te be obtained at a moderate price. 





Dietz, Schumacher & Co., 
Cincinnat!, 0., U.S.A 


GS W/NAN « GORDON 


2° Al sae 


WRITE FOR CATALOGUE 
Bo LT ana Nut 
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Aco cst tag The NATIONAL 
» 


MACHINERY CO. 
TIFFIN, OHIO. 


yw a 








AND PRICES. 


MEYER, ROTH & PASTOR, 


Machinists, Cologne o/Rhine, Germany. 


Manufacture Machines for making articles such as the following: 


All kinds of Buckles, Horse Nails, Spiral Springs, 'Tin-opening Keys, Nails 
for Soleing and Heeling, Chair Links, Box and Coffin Handles, Rivets of 
all kinds, Wire Tacks, Screw Eyes and Screw Hooks, Cramps, Hinges, 
Lock and Piano Nails, Hob Nails 
of all kinds, Corset Buttons, Slid- 
ing Bolts, Eyes, Loops, Leaden 
Rivets, Leads, Spring Bands, 
Square Nails for Heeling; Wire 
Bending and Wire Cutting Ma- 
chines, Shaping Machines, Ma- 
chines for making Hooks and 
Eyes for Ladies’ Dresses, Trowsers 
Hooks and Trowsers Eyes, as well 
as Hooks and Eyes for Military 
Cloaks ; Tacks and Rivet Presses, 
ete. 


We are also prepared to furnish Machines for making a great many other articles not mentioned above, on receipt of Samples. 


QUINT’S HANCERS For THE TRADE. 


TURRET DRILLS We ream our boxes on a special machine which 


leaves the bearing exceedingly smooth and very 
For Drilling and Tapping with accurate They hold sufficient oil for three to 
from 2 to 12 Spindles. 


six months Durability and good workmanshi} 
WILL DRILL UP TO 4 incH, | Suaranteed. 
Sensitive and Positively Driven. > 


5 A. 0. QUINT, Hartford, Conn. |° 


THE PARES may STROKE TRIMMER, 


An Indispensable te 
for all ench Wood 











* 








workers. Latest and Y= 
Best Design. Infringers | » 
Prosecuted. Trial, not 


orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


WOOD WORKING 
MACHINERY a 





&-e 











a 


of every THIS SLIDING HOOK POST HANGER i: 
adjustable in a directions it nd out ip ‘ 

descr! 1ption. eo = have it in cemertetl anon i 7 diametes 
and reach, 

Illustrative HANCERS OF ALL STYLES & specialty 


It d 
ona small seale 


We are sending them everywhere 
pay you to make hangers 
for our Hanger List. 

NEAT DESIGNS. CORRECT PROPORTIONS. ACCURATE WORKMANSHIP 


P. PRYIBIL, 


512-524 W. 41sT ST.. NEW YORK. 
Jable “ Pryibil, New York." ABC Code used, 


oes not 
Send 


and descrip- 
tive matter 
on applica- 
tion, 


ry A. “FAY & cO., 


293-313 W. FRONT ST., CINCINNATI, OHIO. 





THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, 0., U. S.A. 





















IMMEDIATE DELIVERY. 


Engine Lathes, 18”, 22”, 24” and 27”. 15" and 30” thirty , 
a days. Drills, U pright 14, 20°, 24, 28”, 32’ and 40”. Tur- \ 
ret Lathes, 12”, 15”, 21”, 22”, 30”, 37 and 48”. Pulley @ 


Lathes, 30” and 60", Write for Prices. 


THE LODGE & SHIPLEY M. T. CO., Cincinnati, Chio. 





REGULAR SIZES. 
sa ° inc h by . ine h by rf feet. 


° . = “ oe . 
24 “ * 94 6 ‘ 
15 “ * 45 oe & 4 “ 


PATENT CUTTERS. SPECIAL 
MILLING MACHINES DES GNED. 





Pat. Deo, 24, 1889, 
Write for full information, photographs and prices. 


THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLINOIS, U.S.A. 








THE 


STIRLING 


WATER TUBE SAFETY BOILERS. 
SAFE. ECONOMICAL. DURABLE. 
No cast metal. No flat surfaces. No multitudi- 
nous hand-hole plates and gaskets to remove, clean 
and make tight with every ce sle aning. Four m: inhole 8 


ores eoqeee to interior of every tube. Write for 
catalog 


THE STIRLING CO., 
Gen’! Offices, CHICACO, ILL. 
Branches in all Cities. 


CISHOLT 
TURRET 
LATHES 


AND 


UNIVERSAL TOOL GRINDERS. 
SEND FOR PARTICULARS. 
MADISON, WISCONSIN. 
FOR SALE. 


PUNCHES and SHEARS. 


Also a number of Punch and Shearing 
Machines, Small Rolls, ete. Write for 





PULLMAN BLDG, 


FINE TAPS. 








(PET TAPER ul Tittitrrtiiety, 
ro nae NAV PC 





Machinists’ Hand, Ma- prices. Address 
————— chine Nut. Machine! WAIG & BOQS PUNGH AND SHEAR GO 
Plug, Pulley, Tapper, | U A ’y 
Machine Screw, Stove 
Bolt, Hobs, Patch Bolt, Boiler, Pipe. ete., ete., every CINCINNATI, OHIO. 





variety made, Also a large line of Screw-Cutting 
Tools and Machinery. Manufactured by 
WELLS BROS. & CO,, 
CREENFIELD, MASS., U.S.A, 
SEND FOR CATALOG ‘‘A.” 


Dp IRON 
pROVE ANERS. 


i A.WILSON 
RIVER S7 ROCHESTER. N.Y. 


Wits ° 


IMP 


STANDARD ¢ SIZES 
KEPT IN STOCK. 











These Ma- 


chines embody 
the best princi- 
for the 


rapid produc- 


ples 


&tion of good 
work, and have 
many conven- 
iepces. 


ADDRESS, 


LANDIS 
BROS. 


Waynesboro, 
Pa. 





No. 3 Plain Grinder. 


AD. JANSSENS. 
16 Place de la Republique, Paris. 


No. 3 Universal Grinder. 


Germany: SCHUCHARDT & SCHUTTE. France: 


69 Spandauerstrasse, Berlin. 
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MORSE TWIST DRILL AND MACHINE COMPANY 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 
MASS. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 












P P. BLAISDELL & CO., 


Manufacturers of 


ofa Machinists’ Tools, 


WORCESTER, MASS, 









| F. E. REED C0., 


Worcester, Mass., = 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agente, 111 Liberty Street, New York. 
South Canal Street, Chicago. 
424 Sasbane Building. Pittsburgh, Pa. 


alent ahbcte “ale decks ad So 
8to 18in. Swine. 


SEBASTIAN- MAY CO., 


SIDNEY, OHIO. 










ENCINE LATHES. 
HAND LATHES. 


Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL 00. 
WORCESTER, MASS., U.S.A. 





ee es « PLANERS. 
« « « « CRANK PLANERS. 


r Miller 


with and without Back Gear. 


CYLINDRICAL DESIGN. 
GIVES GREAT STIFFNESS. 


Consequently Extreme Ac- 
curacy, is Maintained. 


W D. FORBES & C0., 


1302 ILUDSON ST.. 


Hoboken, NW. J. 


Two blocks from 
14th St. Ferry. 














E 
i 











Milling Machine ne(, 


A te af.86 GEAR CUTTING MACH Ay. 
QIZES& STYLES | 5, 


wSopile ele es on Application. 


UNIVERSAL 
PLAIN 1 SPECIAL MILLING 
MACHINES. ALSO 
CAM-CUTTING& MILL~ < 
GRINDING MACHINES. 


b= Brainard 
= Diainard 
Cd 


'D. SAUNDERS’ SONS, 


Steam & GasFitters’ Hand Tools. 











ARMSTRONC LATHE aso PLANER TOOL. 


Used and endorsed by J. A. Fay & Egan Co., Morse Twist Drill and Machine Co., Wiley & 
Russell Mig. Co., Fitchburg Machine Works and by all who have given it a trial. 


Send for circular and prices. 
MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDGEWOOD AVE., 
CHICACO. 


DROP FORGED 
OF STEEL 








THE ca icin CUTTER. 


Built in four 














BAKER BROTHERS, 
365 S. Erle St., TOLEDO, OHIO. 








2 
o 
sizes. Combines 2 
many points of | 2 
excellence. For |] § 
rapid work and wm 
exact duplica- | * 
tion of same it has | eg 
no equal. Send = = 
<—for illustrated|]% ~~ 
— ,PIP 
_— catalogue. = AND 
3 
© 
ia 


CURTIS, 


21 ATHERTON ST., 
Yonkers, N. Y. 


MANUFACTURERS OF 


Pipe Cutting, 


THREADING, 





vn 


simplicity 


SEND FOR CIRCULAR. 


mm bt ines 
sliding motion 
Less 


THE FATENT WHEEL PIPE eu ere shown in the 
with strength and lig shine ss. Easily adapted to vari 8 of pi pe. _ in “he ad ling § 
No loose parts to become detache dand mi slaid surfac ire of te mgeee yh dy 
frictio m of parts than any other pipe cutter made 


All we aring s 





BORING AND 


TURNING: 
MILLS, 


4, 5, cof Swing 










NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


ON WORKING MACHINERY, 


*asers, Shapers, Drills, Slotters, Eto. 


Cu TING 


OFF 


MACHINES, the Latest and Best, 
HURLBUT ROGERS MACHINE CO., 


SO. SUDBURY, MASS. 


. The Flather New Patent Tager Attachment 


Accurate, 

Easy and quick to operate, 

No backlash or lost motion. 

All changes can be made from front of lathe, 


THE BEST. 
FLATHER & COMPANY, - NASHUA, N.H. 


JONES & LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Mrie-. 





— FOR — 
Bicycle 
WATCH - 
- WORK 
OR 
' TOOL 
one : ROOM. 
ENGINEERING APPLIANCE CO, 
JAMESTOWN, N, Y. 


ICROMETER CALIPERS. 


Fil sizes, both inside 


and outside. CATALOG. 


Write for 
J. T. Slocomb & Co., PROVIDENCE, R. |. 



































16’’ Lathe with 
Taper Attachment. 








Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 

f ‘‘Rapid Lathe Work,” by 
new method (Hartness System). 
Send for catalogue. 





Capacity 2 in 
diameter, 
24 in. long. 


2 BY 24 FLAT TURRET LATHE. 


Stover Power Hack Saw 
and Friction Drills, 


~ 





SENSITIVE DRILLS. 


Do you know. 

that we make 

the largest 

the best, 

line of Hand, Foot, and Automatic 
Feed Driils for ‘44-inch holes and less. 
Endless belts. 

Short belts discarved. 

Patented Improvements. 

No belt tension on spindles 

1, 2, 3. 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


OWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 





Saws made 
in two sizes } 
Nos. 1 and 2. } 
Cut 4% to 8 
incbes. Send 
for circulars 


to 

STOVER 

WOVEL 

wee f Wood and Iron- Working Machiner 
s and Iron- Working Machi 

ial Machinery to pe Ban 7 


Spec: 
23 Riverst., FREEPORT, ILL. U. S.A. 
f W. BU RTON, London, Eng. 









BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 

Has these Great Advantages: The speed can be 
inst: antly changed from 0 to 1600 without stop- 
ping or shifting belts. Power ap plied can be 
gradus need to drive with e qual veatety the 
smallest or largest drille within its range—a 
wonderful economy in time and great saving 
indrill breakage. Bend for catalogue, 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 


CHAS. CHURCHILL & CO., Ltd, 








MANUFACTURED BY 


London, E. C, 


FITCHBURC, MASS. 


Finsbury, 





THE BECKER MILLER No. 4 





21 Cross Sv. Jinseuny, 
LONDOR, E. c.. ENGLAND 


JOHN BECKER MANUFACTURING CO., 
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The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 





FOR ALL KINDS OF 










MULTIPLE PUNCH. 
BOILER, TANK AND STR4CTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON works, PLOW SHOPS, &c., &c. 





Y 


ee 
TIT? 


























Siarvet’s Cools 


ARE WARRANTED SATISFACTORY. 
SEND FOR CATALOGUE. 


L. S. STARRETT, ATHOL, MASS., U.S.A. 
PoP oe Pe See Seer Hroror oe 


W.C. YOUNG MFG. CO., "°s2""" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES 


» attain tiie tii didi didi ai ae ae ae oo oe 
PO 00+ e+ oo 0 Oe eo oo 











—THE — 


PENBERTHY 


For ree Gorces and Ewowe Ant THe Exqueetem@ Favorrres 
85, 900 PENBERTEY AUTOMATIC INJECTORS in use, . Fiving perfect satiefaction 
ander ai! conditions. Our Jeé Pumps, Water Gages and Oii ris aps are Unequalied 

















jaw Bano FoR PENBERTHY INJECTOR CO. obeETROIT, 
DaTacoeus. BRANCH FACTORY aT WINDSOR, ONT. MICH.  pyromsric WATER Gace. 
STEAM ENGINEERING 


Marine); Mechanics; Mechanical Drawing; Elec 
tricity; Architecture; Architectural Drawing and Designing; Masonry; Car 
pentry and Joinery; Ornamental and Structural Iron Work; Railroad Engi 
neering; Bridge Engine Wunicipal Engine ri"g; Plumbing and Heating; 


(Stationary, Locomotive on 


ering ; 


Coal and Metal Mining; Prospecting ; and the English Branches. 

The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
ong it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residence Scholarships are not 
forfeited upon failure to pay installments promptly Until further notice 


Students 
ially prepared 


experimental apparatus will be furnished free 
make rapid progress in learning to 
Instruction and Question Papers, Condensed, Simplifies 
The Steam Engineering course is intended to qualify engineers to 
Licenses. All representations may be relied upon 
Send for Free Circular, stating the subject you wish to study, to 


rhe International Correspondence Schools, SCRANTON, PA. 


of charge to students 
Draw and Letter Spec 


secur’ 





RADE MARK REGISTERED. 









DETRICK & HARVEY MACHINE CO.. 


BALTIMONRG, MD. 
MANUFACTURERS OF THE 
ADAMS 


NEW TOOL FOR BACKING-~QFF MILLING CUTTERS. 
PATENTED MARCH 65, i895 

Of this Tool the 
AMERICAN MACHINIST, 





aclcuKACH, 






Automatic Bolt-Threading and Nut-Tapping Machine, 
Made In all Sizes to Cut from 1-4’ to 6”. , 


The ctngiest and most durable machine in existence, 
The threading head is made entirely of steel. No links, 
levers, springs, , Caps, qasee, blocks or die rings in or about 
the hea parate Heads and Dies Furnished. Write 
for descriptive circular and price list 


Manufacturers of The Open Side Iron Planer 








/ 


RAPI_DIT/Y/ AND 






C. i. 1. BAUSH & SONS, 


HOLYOKE, MASS. 



















Manufacturers of 


: Patent Radial 





to 
All sizes from 8 ft. to 10 ft. arm. 


BOs SCREW PITCH GAGE. 








A full line of 
Pitehes i from 
4 : to 40. 


FOR 'NSIDE AND OUTSIDE WORK. 
Mailed till October 1st for $1.00. 


STANDARD TOOL CO., 


ATHOL, MASS., U.S.A. 


Catalog of latest designs in Machinists’ Fine 








Tools to be had for the asking. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than 


results 
any other 
System. Infor- 
mation 


® fully furnished. 
> The Albro-Clem 
Elevator Co. , 


41] & 413 Cherry St, 
Philadelphia, Pa. 


cheer- 
















4s 
= He COFFINALEIGHTOND SVRACUSE.N.Y 3 


BAL: lsh: Littl tite 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 





a 












“one \of the few/ 
really new things in/ 
| : ,mechanics.| | 
For idescriptive ciretilar apply to 

_S M. BALZER; 


39, 4INSCORTLANDT ST., NEW YORK CITY. 





\ Milling Machine or - - - - 
7 a Cutter and Tool Grinder. 


It you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 


powerRLA THES#TOOLS 


Send 10 cts. for 224 page Book to 


J. M. WATROUS, Cincinnati, 0. 








CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


DETROIT, MICH. 








) 


| aaa 





| nie " “- =: 


' 
rt 
. 








room work. 


from one notch to the other 


Note the 
desired point in either direction. 





14 in, x 6 ft. Hendey-Norton Lathe and 12 in. x 4 ft. 
These are modern, high grade, practical tools, and are especially adapted for tool- 


and 36 different feeds with only two changes of gear, and movement of lever in g 


automatic stop under apron. 





Hendey-Norton Lathe 


They have the Norton attachment for screw cutting, giving 36 different threads 


rear box 


It will automatically stop carriage at any 


Invaluable for internal or duplicate work. 














is fitted with drawing-in sleeve 


in. 


The 12 lathe and American Watch 
Tool Co’s, Standard Chuck, used in making small taps, reamers, ete. 
No centerin 


Work finished first and cut from bar afterward. g required, 


See carriage reverse lever by right-hand side of apron; no reaching for counter 


shaft shipper required. Send for catalogue. 


THE HENDEY MACHINE CO., Torrington, Conn. 


CHAS. CHURCHILL & CO., LONDON, ENG. 
EUROPEAN AGENTS: = SCHUCHARDT & SCHUTTE, BERLIN, GERMANY. 
| EUGEN SOLLER, BASEL, SWITZERLAND. 
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THE OTT)” GAS ENGDIE WORKS, 
$0 and Walt Ste, PRLADELPRLA 


Branch Office, 
245 Lake St., CHICAGO, 


New York Agency, 


18 Vesey St., N. Y. 


Over 40,000 Engines in Use 








STRANGE, BUT TRUE!! 
Tat New Process Raw Hive Gears 


ASTONISH THE 
MACHINERY WORLD. 
They Outwear 
any Metal. 

They require 


Lubricant. 


No 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S.A. 








2 styles, Built from 1 to 60 Horse Power. Send for Circular 
BACKUS wares MOTOR CO., Newark,N.J 
VENTILATING FANS. 









© Branches: 111 Madison ‘t., Chicago. 
708 Locust St., St. Louis, 


DRAWING MATERIALS 





’ , AND 
* Surveying Instromen's 
The lare weer st ass sha og ae All requ 
for fic and ar hting room. W h nae gre of ae lit 
egal = nosedive a caves pt ine ta: itis po sible 
to make the nable 


CATALOGUE ON APPLICATION. 


ges | 
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MANUFACTURERS ; 


me OF IMPROVED 


Cont LUGS STEAM ENGINES 
TN putt VARIETY 


Canta ALTS Ban [omecere Powen 


sFRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


” ENGINES 


| WESTON ENGINE CO., Paintel Post, N. Y. 


REPRESENTATIVES 
Scholl & Co,. 126 Liberty St., N 











WAYNESBORO, 
PA, 









(Tandem Compound.) 


mesh 





AUTOMATIC 
Ilics tt SPIckbpD 


LOM) 
» 2 cy | 


anton Supply & Machinery ¢ s anton Pa 
n-Russe Ce » th 





Sheed as ~ — 


-|AMES IRON WORKS, “wee 


38 Cortlandt St., New York City. 


50 Oliver St., Boston, Mass, 
18 South Canal St., Chicago, Ill. 





HIGH ART en 


The Celebrated 


IDEAL 


Built by 


A. L. IDE & SON, 
Springfield, IIL, 
) U. 8. A. 

+ Direct Belted, 

>” Direct Connected, 


Sapte & ppv. 1 
momical yx ris required. 








re 
“tatalo sa -Baitio n 18 6, on nell cation, Mention this ¢ edition, 





LATEST! BEST! “CHEAPEST! 


COLD METAL SAWING MACHINES. 


CHICACO, 
NEW YORK, - 





waned aad 


For Att Crasses OF Work. 


EVERY MACHINE WARRANTED. 


SEND FOR NEW CATALOGUE. 


703-7 WESTERN UNION BLOG. 
29 BROADWAY. 









new. 


BICKFORD 


OUR LATEST PRODUCTION. 


No. o Radial Drill. 
Advantages for all shops. 
ready for you. 


DRILL AND 


Something — 
Now 


TOOL CO., 


=. 3 Pike Street, tack Ohio. 









" Meee’ s Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, etc. 
Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require; 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 


Tifth and Buttenwood 
== HOEY, 147 Sumner St., B. 
AS. BESGS & 00., 9 Ney B., Rew York, Agents. 


i. 0RY STEAM 


MOFFET PORTABLE DRILL. 










UNSURPASSED Weighs 48 lbs. and 
drills from \% to 
ASA 244 inches diam- 
eter. 

REAMER. — 
— Runs with Steam 

Will work in any ' —or— 
position. oa Compressed Air. 


Manufactured by 
— J.G.TIMOLAT, 





Send for Circular, 





Neale 46S 8 467 W Broadway, 
NEW YORK. 


1026 Filbert St., Philadelphia, Pa. 


ORR & SEMBOWER, _~- | 


(INCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


f fe HOISTING ENGINES, & 
— 














VERTICAL AND HORIZONTAL BOILERS. 


READING, PA. _ 


WESTERN Brancu, 60 8S. Cana Srreer, CHICAGO 





> Ee oe ) | Oe ae S28 ae Se ae SF ak | 


is especially designed for long # 

terms of service under most ex- 

& acting conditions, where it will ever be ¥ 
found worthy of your confidence—-weal- 

6 lude to THE EXCELSIOR VALVE. # 
It does cost a little more than common 6 

6 Valves, but not so often, and it exerts 9 

@ a “back pressure” on your expense ac- 

e count long enough to convince you of its 

§ true “cheapness.” Would you like a f@ 

| @ little Catalogue of its “whys and where- 4 






One 
Price. 





e 
: 
4 


§fores”? It may be had for the asking. ¢ 
‘ THE KELLY & JONES CO., 2 
- 104 John Street, New York. . 


e<3+3<3-3~3 “9-3-3904 CC eeceee 


PUNCHING =° SHEARING MACHINERY | 


< »* BOILER MAKERS ROLLS. i 2 











New Doty Manuracurwic ©: 














SANesville >.< 


ein | 
. cr.  BROwW, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 











Estimates and Pians tur- 







nished for transmitting 
Power by 


Friction Slutch Couplings. { HORIZONTAL 
oreAm eines. ini J 4VE erie. 
Send for Catalogue a SHAFTI NC. 





17 Dey St., New York. 





"Also for Erecting same. 
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Nos. 12 and 13 Plain Milling Wachines. 


“Compact, Powerful and Rigid,” 


“ Fitted for cutting sprocket wheels and 
a great variety of work, One boy to four 
machines. 


Brown & Sharpe Mig. Co. 


Fratanp—BUCK & HICKMAN 240 Whitechapel Road, London, ¥ 
CHAS. CHURCHILL & CO., Ltd. 21, Cross St., Finsbury 
London, E, ¢ 
¥—SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse 
serlin mail Tools 
Genmayy iUSTAV DIECHMANN & OHN, Zimmer-Strass 
87, Berlin, 8. W. 12, ¢ man 
e- FENWICK FRERES & ¢ 21 Rue Marte|, Paris 
France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux 





nicaeo, ILt FRED. A. RICH, 23 So. Ca s 
New Yoru Crry—F. G, KRETSCHMER, 156 Liberty St., Room SOT 








COMPLETE LABOR-SAVINCG a 
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NO. 2 HYDROSTATIC PRESS, 


THE NILES TOOL WORKS « co., “Guo.” 











Jenkins Standard Packing has been severely 
tested in all positions and under all actions of steam, 
JENKINS STANDARD superheated steam, oils, acids, etc., and has never 

PACKING failed to make a perfect joint when properly applied. 
ENKINS> See that it is stamped ‘‘ Jenkins Standard Packing” 
and bears Trade Mark. 


JENKINS BROS,, New York, Boston, Philadelphia, Chicago. 





N) THD SIC MANTTUCTIRERS PRATT & WHITNEY CO., 


HARTFORD, CONN., U.S. A. 


Solicit orders for the following machines and appliances for the manufacture 
bicycles 

Turret head machines and patented tools for forming hubs from the bar or forging 
Adjustable multi-spindle machines for drilling spoke holes in hubs and rims. W he 
constructing and adjusting tables, sprocket wheel boring and facing machines, tube cut 
ting machines, fork head threading machines, nipple tapping machines, Tucker’s oper 
dies, revolving chucks. 


New York, 138 Liberty Street. Boston, 47 Pearl Street, 
Chicago, 42 and 44 S. Clinton Street. 








WM. SELLERS & CO,, arene 


PHILADELPIHIIIA, PA, 


MANUFACTURERS OF 


, MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Couplings, etc. 
INJECTORS FOR ALL CLASSES OF BOILERS, 


















Manufactured by 


THE G. A. GRAY Co., 
CINCINNATI, OHIO. 


24 South Car nal Street, Chics ago 


THE FOLLOWING J. A. Fay & Ezan Co ‘ 
MACHINERY | —- ng, Carlis r+ & Turney Co 198 Bank Street, Cleve nlan a. 
= : 4 E. A, Kinsey so 227 West 4th Street, Cincinnati. 
MERCHANTS CARRY l Thos. K, Carey & Bros. Co 26 Light Street, Baltimore. 
SAMPLES, J. J. MoCade......00 ccecseees 14 De ey Street, New York City 





DROP FORGINGS AND 
MACHINISTS’ TOOLS 


OF EVERY DESCRIPTION. 
UNEQUALLED IN QUALITY AND FINISH. 


THE BILLINGS & SPENCER CoO., 


HARTFORD, CONN., U.S. A. 
Chicago Office: 17 S. CANAL STREET, 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, P. aris. Russia—/, BLOCK, Moscow, 


WARNER & SWASEY, 


eg CLEVELAND, OHIO. 


4 ] MANUFACTURERS OF 


Pasi HORIZONTAL 


y BORING MILLS. 

















IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 























THE HAYDEN & DERBY MFG. CO., 


SOLE MANUFACTURERS 


acne INJECTORS, 


AUTOMATIC 


AND 


DOUBLE TUBE. 







= ml \- 
A METROPOLITAN 


DpOUB UBF r 
14° 


pie fe. CO., 
ENGINE LATHES 


from 17 to 64 in. swing. Cuts, Photographs 


and Prices furnished on application. 





Send for our New 
Book. Sent free. 


* Practical Information on Injectors.” 


OFFICE AND SALESROOMS: 
No, 114 LIBERTY 8T., NEW YORE. 


LOWELL, MASS., U.S. A. 

















UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, | 
KEY-SEATING MACHINES - 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices, 


THE W. P. DAVIS MACHINE CO.. | 


ROCHESTER, N. Y. 


ee, “/ WYM AN GORDON J. M. ALLEN, Present. 


a = |» TER. MAS: WM. B. FRANKLIN, Vice-PresiDEnt 
= == ~ 
F. B. ALLEN, Seconp VIcEe-PRESIDEN’ 


J. B. Prerce, SecrETARY & TREASURE# 








x" DROP FORGINGS 
— Woop WORKERS’ VISES —- 











CAN YOU NOT USE 
ONE OF THESE 


HAND MILLING MACHINES 


IN YOUR BUSINESS? 


Write us for Photo and Prices of THIS and OUR OTHER 
MILLING MACHINES, SCREW MACHINES, CUTTER 
AND DIE GRINDERS, HAND LATHES, TAPPING 
MACHINES. SPRING COILING MACHINES, 
PROFILERS, GEAR CUTTERS AND 


METAL WORKING MACHINERY 


OF EVERY KIND. 


3 A Large Stock of New and Second-Hand Machinery 


ALWAYS ON HAND 





No. 2 HAND | 
MILLING 
MACHINE. Mlustrated Catalogue, Lists and Frices furnished on application, 


THE GARVIN MACHINE CoO., 


Laight and Canal Sts., New York, and 51 North 7th St., Philadelphia, Pa. 








se THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic ° 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 










P..T, DEC. 5, 1882, 
PAT. DRC. 4, 1888, 
PAT. AUG, 25, 1985. 








We make the following sizes of 
HENDEY-NORTON LATHES 
12”, 14”, 16”, 18”, 20”, 24”, 27” and 30” swing. Also 
IMPROVED HENDEY PILLAR SHAPERS, 
15’, 24” and 25” stroke. 

See our advertisement on page 738 of this paper. 


THE HENDEY MACHINE CO., Torrington, = Conn. 





Manufacturer 
—of— 


APS & DIE 


jJ.M.CARPENTER Bese : 


PAWTUCKET.R.I. 





